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4 epidemiologic features of household ex- 
posure to poliomyelitis were at first ascertained 
by the clinical investigations of individual cases™ 
and easily identified population groups in epidemic 
areas. % The data indicated that multiple clinical 
infections in the home were uncommon and, when 
present, presumably arose simultaneously from 
the same carrier source or from a member with a 
subclinical infection. These investigations were 
subsequently extended to camps, schools and insti- 
tutions. 1 In more recent years, general knowl- 
edge has been broadened by the use of laboratory 
methods, which confirmed the impressions derived 
from clinical reports and demonstrated that polio- 
myelitis in the household was accompanied by a 
high carrier rate among contacts even though 
multiple clinical infection was uncommon. t A 
relation between the occurrence of clinical infection 
and heredity has been suggested by some investi- 
gators.**** The role of still other factors pertaining 
to the host and the environment have been investi- 
gated but, as yet, in a limited way. 10. 20 
In the past year, interest in the effect on household 
exposure to a clinical case of poliomyelitis was 
reactivated by the report of the successful appli- 
cation of gamma globulin as a passive immunizing 
agent in large-scale field tests.“ The widely 
publicized results may precipitate an overwhelming 
public and professional demand for gamma glob- 
The critical shortage in supplies, the low 
incidence of clinical infection, the inability to identify 
susceptible persons and the limited protective 
capacity of the biologic product have aroused con- 
siderable discussion about its optimum future 
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distribution both in epidemic areas and in the care 
of contacts. 

The current investigation was initiated by the 
need for data that would serve as a basis for an- 
swering some of the questions that have been raised, 
such as the chances of clinical infection after 
household exposure, the role of passive immunization 
in the community control program and the guide 
lines for the distribution and application of gamma 
globulin. 

MeEtHopD 

An analysis was made of the cases of polio- 
myelitis reported to the Health Department of New 
York City from 1949 to 1952, inclusive. The clini- 
cal and epidemiologic data were obtained by 
medical inspectors soon after notification. 

The minimal diagnostic criteria of clinical polio- 
myelitis were the presence of fever, stiff neck or 
back and increased spinal-fluid white-cell count, 
with or without muscle weakness. Paralytic and 
nonparalytic cases were included in the study. From 


Taste I. Cases of Poliomyelitis and Deaths, 1949-1952. 


Case 


No. or Moaratity 
Cases Rate Dea Moartauity 
per 100,000 per 100,000 % 
1949 2446 31.0 179 2.2 7.3 
1950 1 13.1 64 8 0 
1951 555 6.8 20 2 $ 
1952 10.2 28 3 


20 to 25 per cent of reported illnesses did not fulfill 
the full range of diagnostic criteria and were con- 
sequently excluded from the Health Department’s 
official roster of cases and from the study. 

In about 90 per cent of the reported cases the 
patients were hospitalized within twenty-four hours 
of diagnosis. The period of hospitalization ranged 
from several weeks to many months, on 


the needs-of the patient. No restrictions were im- 
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on household contacts because of the pre- 
sumed high incidence of carriers in the community. 

Table 1 shows the number of cases and deaths 
reported in New York City between 1949 and 1952. 
The data indicate that the disease reached epi- 
demic proportions in 1949 and then receded to 
endemic levels. Previous epidemic outbreaks had 
been reported for 1916, 1931, 1935 and 1944,%% 22 


Tasre 2. Clinical Types of Poliomyelitis. 


N No. or 
or Due Re. 
1902 9 
Spinal 2163 (44 12 1. 
821 (16.8 253 (30.8%) 
eee 4886 (100.0%) 291 (6.0%) 


The clinical types of poliomyelitis reported during 
the four-year period under consideration and the 
case mortality are presented in Table 2. 

About 61 per cent of the cases gave evidence 
of muscular weakness or paralysis. The mortality 


Tasre 3. Relation of Age to Clinical Infection. 


Ace 1949 1950 1951 1952 
per 100,000 per 100,000 per 100,000 per 100,000 

e 98.6 45.0 23.2 24. 

5-9 138.8 3-3 30.6 48. 
185 W 91.4 35.8 22.6 31.6 
12.3 11 33 
43 21 11 

31 68 10.2 


was largely related to the occurrence of bulbar 
poliomyelitis, which comprised 16.8 per cent of re- 
ported cases. 

The age-specific incidence of clinical infection, 
based on population estimates in the 1950 census, 
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Frequency of Multiple Cases 

During the four-year study period, there were 
167 households with more than 1 clinical case of 
poliomyelitis. Of these families, 158 had 2 cases, 
7 had 3 cases, and 2 had 4 cases. Table 4 demon- 
strates the occurrence of multiple cases in the 
families.* 

The yearly percentage of affected families with 
multiple casés varied from 2.4 to 4.4. The frequency 
was highest in the epidemic of 1949, when the 
general incidence was greatest. During the non- 
epidemic years that followed, the percentages were 
lower, fluctuating within the narrow range of 2.4 
and 3.0. A similar relation between the percentage 
of families with multiple cases and incidence was 
reported in New York City for its respective 
boroughs in 1916,“ and was also noticed in com- 
parisons made between the epidemics of 1916 and 
1931. 

The frequency with which 1 or more than 1 case 
per family occurred can be expressed in absolute 
terms as a rate per 100,000 households based on 
the 1950 census (Table 5). The rate for households 
with multiple cases was about four or five times 
higher in the 1949 epidemic than in the endemic 
years of 1950 and 1952. The rates given above 
indicate that the chances of clinical infection in a 
household varied from 1 in 1000 to 1 in 5000, and 
that more than | case in the same household might 
occur in about every 20,000 to 150,000 households. 

The annual rates on a household basis reflect 
the low incidence of the disease and the rarity of 
multiple cases in the general population under the 
conditions prevailing in New York City during 
the study. However, multiple cases occurred in ap- 
proximately 1 out of 20 to 40 households in which 
a case of poliomyelitis was reported (Table 5). The 
ratios, in part, vary with the annual incidence of 
the disease and consequently might be of some 
value in measuring epi , 


Tape 4. Incidence of Multiple Cases. 


14 Fawities Arrectep 
1 1 case 2 cases 3 cas 4 cases 
oa 2 2235 (95.6 98 (4.2 — 
1980 1035 006 (97. 33 29 1615 — = 
D 538 $22 (97.0 15 (2.8 1(0 0(— 
Dr 797 778 (97.6 16 (2.0 1 (0. 18 2 (0.3%) 
D 4708 4541 (96.4%) 158 (3.4%) 7 (0.2% 2(—) 


is shown in Table 3. As had been expected from 
current trends in New York City, the rates were 
uniformly highest at five to nine years of age, 
followed in descending order by ages under four, 
ten to fourteen and fifteen and over. 

Additional information on the conditions of the 
study and the methods used are described below. 


Obviously, the foregoing values also differ signifi- 
cantly with the composition of the family because 
of the marked differences in age-specific incidence. 
Some indication of the extent of the difference may 
be seen from the following estimates based on the 


are used 
regardless of 


| 
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1940 tabulation of household size in New York by 
the Bureau of Census. By multiplication of the 
percentage distribution of households with chil- 
dren under eighteen years of age by the total num- 


ber of households reported in the general population, 
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same as that observed for the incidence of polio- 
myelitis in the general population. 

The relation of these to the incidence in the 
general population was studied in terms of both 
absolute values and the ratio between the rates 


1 Case 2 Casas 


3 Cases 


A summary of the rates 
children under eighteen in the 


Tat 6. Distribution of Cases among Children under Eighteen Years of Age. 


(Table 8). On the whole, the relative difference 


was about forty-fold. This paralleled the differ- 


ences in carrier rates reported for household con- 
tacts and others in the general population. It 
should be noted that although the magnitude of the 


DistaisuTion Distaisution 


Awnvat Rares rer 100, 


000 
or Hovsenotps Hovsenoips wits Muttiece Cases 


unpea 18 Ye. 
1949-52 1949 1950-52 
1 53.0 1.2 0.0 0.1 0.0 
81 1.8 14. s 
household during the four-year study period is rates followed the same order as that observed in 
presented in Table 6. the general population, there was a proportionately 


There was approximately a ten-fold difference 
in rates as the number of children under eighteen 
increased from none to I or 2 or more. As expected, 
the rates varied with the annual incidence in the 
general population. They were highest in the 1949 

idemic, when multiple cases were reported in 
about 1 of 6000 households containing 2 or more 
children under eighteen. 

The foregoing data on household incidence were 
more precisely measured when an age-specific basis 
of household contacts was made the point of refer- 
ence. The data were treated in the conventional 
manner, with reference to the index case as the 
“initial case” and other cases in the household as 
“subsequent cases.” The cases were not designated 
as primary or secondary since the source of infection 
was unknown and often was presumably the same 
for the household contacts. 

A summary of the findings in the 1949 epidemic 
is given in Table 7. The rates were greatest for 
those from five to nine years of age and were followed 
in descending order by the rate at ages under four, 
ten to fourteen and fifteen to twenty-four and older 
groups. The order of decreasing magnitude was the 


greater increase from fifteen to thirty-four years 
of age than under fifteen. This was reflected in a 
greater ratio for the older group, particularly among 
persons twenty-five to thirty-four years of age. It 
indicates that the increased risk of clinical infection 


Taste 7. Rates of Infection in 1949 Epidemic. 


Ace No. or Nor Number 
Persons in Arrectep Arrectep Svussequentiy 
NITIALLY INITIALLY Arrectsep 
ve. 

* 1781 1 3202.9 
m 1 
1069 398 17 (2.5 
15-24 1174 317 85 13 1.5 
and over 1321 4 12 0(— 

Totals .. 10,536 2338 8198 108 (1.3%) 


after household exposure was proportionately great- 
er from fifteen to thirty-four years of age than in 


younger groups. 


Interval between Onsets of Multiple Cases 


The interval between the onset of multiple cases 
in the household was studied in its relation to the 


|| 
Year Tota —ßöß⁰00 4 Cases Rate or Ratio or 
MULTIPLE Muttiete 
Cases Cases To 
1949 99.1 04.7 4.2 0.2 0.0 
1950 43.8 1.2 0.0 0.0 1. 1233.3 
1951 22.8 22.1 0.6 0.0 0.0 0.7 1:33.6 
1952 33.8 33.0 0.7 0.0" 0.1 0.8 1:41.6 
= 0.04 per 100,000 
the size of each category by number of children [ee 
under eighteen years of age was determined ang ⁵P pP 
applied to the data on multiple household infections 
in the calculation of 
by the number of 
No. or ³;ù4“ 
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ication of passive immunization. The bene- 
ficial effetts of gamma globulin were said to be 
limited to a period of five to eight weeks in the 
dosage prescribed.** The prophylactic effects were 
reported as most marked from the second to the 
fifth week after inoculation, and much less pro- 
nounced or of questionable value after that. In 
the first week, although the illness was not prevented, 
the severity of paralysis was reported to be less 
marked. Under these circumstances, the value of 
gamma globulin in protecting household contacts 
depended on how much time elapsed between the 
administration of gamma globulin and the onset 
iomyelitis. 

Reliable data on the date of onset of poliomyelitis 
may be difficult to assemble because of vague 


8. in General Population and 
Subsequent Cases. 


Ace INCIDENCE IncipENCE or Ratio 
in GENERAL ‘SuBsequent 
TION Cases” in 
100,000 100,000 
vr — 
138.8 1. 
1 91.4 33. 
1516.9 1.3 
12.0 860 4 
. 43 23 — 
Over — 
. 31.0 1317.4 42.5 


prodromal symptoms and the absence of paralysis 
in about a third of the cases despite laboratory 
evidence of central-nervous-system involvement. 
Since changes in the central nervous system are 
characteristic of poliomyelitis, the onset of the dis- 
ease in this study was dated from the first 
appearance of neurologic symptoms. Measurement 
of the interval between 2 or more cases in a house- 
hold was therefore based on the time of onset of 
symptoms of central-nervous-system involvement, 
such as severe headache, soreness and stiffness of 
the neck and back, and pain in the extremities. 

For purposes of tabulation, the data on the inter- 
val between onsets of cases reported in the endemic 
years of 1950, 1951 and 1952 were combined because 
the distribution was comparable and the number 
of cases small. The results are given in Table 9 
by daily and weekly interval between the initial 
case and subsequent cases in the same household. 
During the crucial period of the first two weeks after 
the onset of the initial case about 95 per cent of 
the multiple cases occurred. The cumulative inci- 
dence of multiple cases rose rapidly from 10 per cent 
within twenty-four hours to 52 per cent in less 
than five days and 63 per cent in the first week. 
In the second week 33 per cent of the cases occurred, 
making the total 96 per cent in the first two weeks. 
The few cases that occurred after that were dis- 
tributed between the third and fifth weeks. No 
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cases occurred after the fifth week, since the longest 
interval between the first and all other sub- 
sequent cases in the family was thirty-one days. 
Thus, only about a third of the cases developed 
in the second to fifth weeks, when gamma globulin 
is said to be most effective, and almost two thirds 
occurred in the first week, before any measure 
for passive immunization had time to prevent the 
onset of the disease. The same concentration of 
cases in the first two weeks was seen in the epidemic 
and endemic years under consideration. Since 
none of the multiple cases occurred after the fifth 
week, there seemed to be no need of protective 
measures among household contacts after this 


The constancy of the foregoing observations 


was checked with past i in New York City 
and elsewhere. In New York City the results ob- 


Taste 9. Distribution . fultiple Cases in Household by Interval 


Inteavar No. or Casas Toran Cases — 

1% 15350-1982 
11 
1 
1 4 2 6 (3.4 190 (95.5 
Totals 108 70 178 


tained from 1949 to 1952 were compared with those 
reported in the outbreaks of 1916 and 1931,“ when 
the information on multiple cases was carefully 


week, 5 per cent in the third to fifth 
1 per cent after the fifth week (Table 10). In the 
first two weeks, therefore, from 93 to 96 per cent 
of the cases were found. An early concentration 
of cases was also observed in Sweden in 1905,° in 
Massachusetts in 1916 and elsewhere in the United 
States from 1921 to 1924." 

Consequently, the elapsed time between the onset 
of multiple cases in a household followed a uniform 
pattern. It appears to be a serious limitation to 
the applicability of passive immunization in familial 
contacts. Any delay in diagnosis or inoculation 
of gamma globulin would obviously reduce its 
value still further. Reinoculations to prolong passive 


= 
documented. About 72 per cent of the cases oc- 
curred in the first week, 22 per cent in the second 
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immunity among intimate contacts seem to be un- the household. A summary of the case mortality 


necessary under the foregoing conditions. 
Associated Factors 


Since the time factor is important in the appli- 
cation of passive immunization, the relation of the 
interval between the initial and subsequent cases 
to such factors as age and clinical manifestations 


in multiple household infections observed during 
the study period and referred to as “subsequent 
cases” is given in Table 13. 

The case mortality was 4.2 per cent in the group 
under fifteen years of age and 30.6 per cent in the 
group fifteen years and over. The mortality was 46.7 
per cent in the bulbar and 4.2 per cent in the spinal 


Tant 10 Interval between Onsets of Multiple Cases in New York City, (1916, 1931, 1949, 1950-52). 


INTERVAL No. or Cases 
er K. TOTAL 1950-52 1931 1916 
eee 496 (72.1 46 (65.7 66 (6 73 (70.9 311 (76.4 
336.8 — * 66.8 19 (4.7 
6 and over 91.37% 14.0%) 60 ) 
. 688 (100%) 70 (100%) 108 (100%) 103 (100%) 407 (100%) 
* Estimates. 


was studied. The distribution of subsequent cases 
by age is given in Table 11. 

There was a progressive increase in the incidence 
of subsequent cases occurring after the first week 
from 32 per cent under four years of age to 42.9 
per cent at twenty-five to thirty-four or 50 per cent 
at twenty-five to forty-four. From this it seems that 
passive immunization would be somewhat more ef- 
fective in older contacts than in younger. However, 
the difference did not seem great enough to com- 
pensate for the lower incidence of clinical infection 
over fourteen years of age in deciding which group 


Taste II. Interval n of Initial and Subsequent 
ases. 


Ace Torat INTERVAL or Inrervat or 
Cases 1 We. 2 10 5 We. 
Cases AFTER 
1 We. 
NO. OF CASES KO. OF CASES 

ve. % 
ag 47 32 (28.6 15 (22.7 32.0 
64 41 67. 23 36.0 
10-14 ...... 31 1917.0 12 (18.2%) 38.7 
20 xy 8 (12.1 40.0 
14 6 (9.1%) 42.9 

2 0(—) 2.0%) — 
All ages 178 112 (100.0%) 66 (100.0%) 36.0 


would benefit most from the use of the limited 
supply of gamma globulin. 

On the other hand, the importance of protecting 
household contacts over fifteen years of age becomes 
more apparent when the severity of infection as 
determined by mortality is considered. A summary 
of the death rates per 100,000 household contacts 
observed in 1949 is presented in Table 12. The 
death rate was about twice as high at fifteen to 
thirty-four years of age as under fifteen. Over thirty- 
four years of age, there were no cases in the small 
group under consideration in 1949. 

Mortality was related to age and frequency of 
bulbar poliomyelitis regardless of time of onset in 


cases. Bulbar poliomyelitis seemed to be particularly 
serious in persons over fifteen years of age, for all 
the 10 patients with bulbar cases in this age group 
died as against 4 deaths in 20 cases among younger 
patients. 

The increased severity of poliomyelitis over fifteen 
years of age conforms to the pattern generally 
observed. It was reflected in a higher case mortali- 
ty in these patients than in younger ones. The 
relation of mortality to incidence by age in the 
general population of New York City is summarized 
in Table 14. The mortality rates varied with inci- 
dence. However, they were proportionately higher 
in patients over fifteen than in those under fifteen 
years of age, as shown by the ratio of mortality to 
incidence, which was about three times larger in 
the former than in the latter. Since the incidence 
dwindled markedly among persons thirty-five years 


Tasre 12. Deaths among Household Contacts (1949). 


Ace No. or Draru Rate 
THS 
ve. per 100,000 contacts 
13 158.6 
5 179.8 
420.3 


of age and over, there was a sharp drop in the 
mortality rate of this group. Under that age, the 
mortality rates were relatively high, being highest 
at five to nine years of age. 

From the foregoing it seems that protective 
measures are needed for a broad age group because 
of high incidence or mortality. Under fifteen years 
of age, the need for protection is generally recog- 
nized largely because of elevated incidence; from 
fifteen to thirty-four it might also be essential in 
the reduction of mortality. 


— — 
— — — — — — 22 
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Discussion 


The study described above was undertaken 
largely for the purpose of obtaining local data that 
could be used in answering some of the questions 
about the most effective application of passive 
immunization. In the course of the study some 
interesting epidemiologic relations became ap- 
parent and were investigated. 

The scope of the investigation was limited largely 
to an analysis of multiple household cases to de- 
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Thirdly, there was a proportionately greater in- 
crease in clinical infection among household contacts 
from fifteen to thirty-four years old than for those 
under fifteen years of age. These differences could 
have been due to a number of factors, artificial 
or real. These include the possibility of under- 
reporting of cases in the older age groups, the 
question of a truly greater susceptibility of these 
age groups to clinical infection after exposure in 
the household, a difference in incubation period and 
a greater proportion of subclinical infection in the 


Taste 13. Cate Mortality in Multiple Household Infections. 


Cumrcat Tyre or Patients unper 15 Ya. or en Patients 15 Ya. or Ace 4 over 
Pot 
NO. OF NO. OF CASE NO. OF NO. OF CASE 
CASES DEATHS MORTALITY CASES DEATHS MORTALITY 
% "% 
Nonparalytic ............. 70 0 0.0 7 0 3-9 
| paralytic ........... 52 2 3.8 19 1 3 
20 1 20 0 10 10 100.0 
oe 142 6 36 11 
4.2 30.6 


termine the presumptive conditions under which 
passive immunization might best be applied in an 
effort to protect family members exposed to clinical 
household infection. Two broad aspects of the 
problem were investigated: one concerned incidence, 
and the other the interval between onset of initial 
and subsequent cases. 

Several points of interest are to be noted in the 
incidence. In the first place the frequency of multi- 


Tasie 14. ific Incidence and 
ortality (1 952). 
Ace AVERAGE Monratirv- 
Rate IncipENCE 
Ra 
INCIDENCE MORTALITY 
per 100,000 per 100,000 
vr. pulation population 
D 48.5 1.4 2.9 
D 69.5 3.1 4.5 
D 45.4 2.1 4.6 
F 7.0 1.0 14.3 
35-44... 1.6 0.2 13.6 
45 and over .......... 0.2 0.0 — 
. 15.3 0.9 5.9 


ple infections varied with annual incidence and 
number of household members under eighteen years 
of age. Thus, it was related to epidemicity and 
number of susceptible persons intimately exposed. 

Secondly, there was a forty-fold difference in 
incidence between familial contacts and the general 
population. The extent of the difference between 
these two groups paralleled that reported by others 
for fecal carriers. In other words, there was an 
association among degree of exposure, carrier rate 
and clinical infection. 


younger age groups. At the least these data indicate 
the need for protecting the older contacts in the age 
group fifteen to thirty-four as well as those under 
fifteen. Additional evidence to support the need 
for protecting older contacts was an increased 
frequency of bulbar poliomyelitis and a higher case 
mortality. Obviously, these results refer to the 
conditions prevailing in the study. Under other 
conditions and in other areas the age span needing 
protection may be different.. 

The data on the interval between the onset of the 
first and subsequent cases confirmed past obser- 
vations on the concentration of household cases with- 
in a short span of time in which about 95 per cent 
occurred in the first two weeks.“ The close 
grouping of household cases in the first week appears 
to be a serious limitation to the usefulness of passive 
immunization and makes the early diagnosis and 
administration of gamma globulin imperative. 

Two interesting observations were made con- 
cerning the interval between initial and subsequent 
cases in the household. The first was that there 
appeared to be an increase in the percentage of 
“subsequent” cases developing after the first week 
of the initial case as the age of the patient in the 
subsequent case rose. Although the differences were 
not great, they were consistent and were indicative 
of a longer incubation period, which suggests the 
possibility that a larger number of older than 
younger contacts could be helped by passive pro- 


tection. 

Secondly, from 99 to 100 per cent of the household 
cases occurred within five weeks. In other words, 
those who were going to contract clinical infection 
after household exposure did so during the incu- 
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bation period of the disease. This coincides with 
the duration of protection afforded by a single in- 
oculation of gamma globulin and makes reinocu- 
lation unnecessary. 

Despite the limitations of passive immunization 
of household contacts, the expected modification 
of severity and reduction of incidence should reduce 
the mortality rate even if only a few contacts are 
benefited. 


SuMMARY 

The epidemiology of multiple household infections 
occurring in New York City from 1949 to 1952 was 
studied with particular reference to the appli- 
cability of passive immunization as a community 
control measure. 

The percentage of households affected with more 
than one case of poliomyelitis in a given year 
varied with the annual incidence of 2.4 to 4.4. 

The incidence of multiple household infections 
was related to the number of household members 
under eighteen years of age and to the annual at- 
tack rate in the general population. 

The time interval between the onset of the initial 
and subsequent cases in a household followed a 
characteristic pattern, most of the cases occurring 
within the first week, about 95 per cent within two 
weeks, and 99 to 100 per cent within five weeks. 
The percentage of cases after the first week seemed 
to be somewhat higher among persons fifteen to 
thirty-four than among those under fifteen years of 


age. 

The incidence of poliomyelitis in household con- 

tacts after the onset of the index case was about 

— times greater than that of the general popu- 
lation. It was proportionately greater at fifteen to 
thirty-four than below fourteen years of age. In 
the group from fifteen to thirty-four, the frequency 
of bulbar poliomyelitis and the mortality were 
also increased. 

We are indebted to Miss Helen E. Solomon for her assistance 
in compiling the data. 
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FURTHER OBSERVATIONS ON MENTAL DISTURBANCES ASSOCIATED WITH 
CORTISONE AND ACTH THERAPY* 


Lincotn D. Clank, M. D., f Garpner C. Quarton, M. D., f SraxLEVY Conn, M. D., ano 
Warn Bauer, M. D. 5 


PREVIOUS paper described in detail the clini- 

cal and laboratory aspects of 10 cases in which 
mental disturbances of varying severity developed 
during treatment with cortisone or ACTH.’ The 
primary intention of that report was to character- 
ize the natural history and symptomatology of this 
syndrome. To give a more exact description, cases 
that failed to demonstrate a clear relation between 
hormone administration and the occurrence of 
psychiatric complications were excluded. For ex- 
ample, none had a past history of overt psychiatric 
illness or nervous-system disease, none had known 
endocrinologic dysfunction, and none coincidentally 
received nonhormonal drugs or suffered metabolic 
dyscrasias to which a “toxic” psychosis might be as- 
cribed. All the patients who manifested major men- 
tal disturbances suffered from either rheumatoid 
arthritis (5 cases) or disseminated lupus erythema- 
tosus (1 case). 

The group of patients described below is more 
diverse, including those with a past history of psy- 
chiatric breakdown, with underlying nervous-system 
disease or with a known endocrinopathy. In all 
cases the psychiatric complications were of major 
severity. They represent the incidence of such com- 
plications occurring in the Massachusetts General 
Hospital since the writing of the previous report. 
In contrast to the cases in that report and to most 
of the series described in the literature, many of 
these patients were not treated for diseases of the 
connective-tissue group or of “psychosomatic” 
character. 

The mechanisms by which these disturbances oc- 
cur and the factors involved in individual suscepti- 
bility to them remain obscure; unfortunately, this 
paper will not shed any fundamental light on this 
obscurity. Rather, these case reports are presented, 
first, to amplify further the clinical syndrome of 
hormonal psychosis, secondly, to exemplify some of 
the difficulties involved in interpreting mental dis- 
turbances that arise during hormonal therapy and, 
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finally, to suggest, in several of the cases, some of 
the factors that may be related to individual sus- 
2 It is believed that these reports and 

the subsequent discussion will be of practical value 
to those managing patients under cortisone or 
ACTH therapy, as well as an addition to collective 
experience with this problem. 

In a subsequent paper,” an extensive review of the 
literature concerning ACTH and cortisone psy- 
chosis will be reported, with an analysis of the nu- 
merous conceptual schemes within which these dis- 
turbances may be interpreted. Discussion of the 
more theoretical aspects of this problem will ac- 
cordingly be reserved for that paper. 

The first cases to be presented, like those in the 
previous report, were relatively uncomplicated. The 
remainder demonstrated a greater complexity of 
factors of possible relevance to the interpretation 
and the occurrence of the mental disturbance that 
arose during therapy. 


Case Reports 
Case 1. A. B. (M. G. H. 688537), a 49-year-old woman, re- 
ceived 3200 mg. of ACTH intramuscularly, over 


the course 
33 days, for 2 treatment of moderately — Paget's — o> 
— . Beſore 1 12 described her as a “fairly 
somewhat excitable woman” but “essentially normal. 

There was no demonstrable effect on the bone disease, but 30 
22 — 2 onset — therapy she was depressed and tearful. 
She beca —— 1 Se depressed and agitated during the next 
ſew days. „ She beli that the hair on her lip that had ap- 
peared during ACTH therapy would become a permanent 
moustache, and she would not accept reassurance to the con- 
trary. Within 1 week complete recovery occurred, and she 1 
remained well from a psychiatric standpoint. 

An electroencephalogram taken early in the course of the men- 
tal disturbance revealed diffuse, bilateral slow-wave activity. 
The tracing reverted to normal with clinical recovery. 


Case 2. H. C. (MG.H. — a 42-year-old woman, 
N year, received 3 courses of ACTH and 1 
of cortisone in treatment of — Fh vulgaris without psy- 


of 2600 mg. given 

8 27 days. The — dose was 2 
on on May 1 1951. Her course was uneventful until the last 

therapy, when she was observed to be unusually 5 
seclusive and un justifiably irritable with fellow patients. 
ever, these changes were not considered sufficiently rema 

“Seo discharge 

days later the and ber husband were een in the Ow 

patient Clinic, and the hust 
arge. 

somnia, restlessness, distractibility, lability of mood, press 0 
speech and the performance of impulsive, irrational acts. She 
ter hele te the ine ban. hed 
changin booth into the main section of a store clothed only 
in her slip. During a visit to her mother-in-law’s grave she dis- 
played intense grief whereas on the occasion of the death 6 
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months before she had “held in her feelings.” No delusions tsumption of the previous lev 
or hallucinations were present. D meg. he suffered 
Improvement occurred over the next month. : 
On September 26 she was readmitted to the c 
a relapse of the pemphigus and received 580 mj : 
intravenously over a course of 28 days without 0 
She was again admitted on April 20, 1952, with he m, 
and anxious and nowr 
lapse pemphigus, but no inappropriate a ient 
served. omplete 
in disease was a 
old sed from the m 
. tled down to thei 
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lu pressed a belief tha 
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en it was started 
O normal. 180 mg., she bed 
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cleared suddenly after 4 days. 8 
atric symptoms for 25 days of hospitalization and until her 
sudden death from myocardial infarction 4 months later. 

The mental symptoms in this case might be ex- 
plained by azotemia, congestive heart failure, an- 
emia, superimposed infection or diabetes, all of 
which, however, were clinically more serious at 
times when she was not mentally disturbed. Brain 
involvement by an undetermined systemic disease is 
a possibility without supportive evidence. 


Case 8. M. M. (M. G. H. 735279), a 35-year-old a 
woman, was admitted to ital on il 20, 1951, 
treatment of pos litic, unilateral paralysis agitans, pro- 

ore 


This patient's remarkable vulnerability may have 
been due to a sensitization to cortisone by the under- 
lying neurologic disease. It is also possible that the 
drugs given for the paralysis agitans acted syner- 
gistically with cortisone to induce a toxic psychosis. 
Although there is no supportive evidence for either 
speculation, Artane has been known to produce 
mental disturbance, with delusions and hallucina- 
tions, in such patients. 

Case 9. E. . G. i 

M. (M. G. H. 692064), a 36-year-old single 


woman, was for treatment of an tion 
seminated lupus erythematosus, which had first been di 
5 years p . After 
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a teacher. 


i ith seclusiveness, self-pity, insomnia 
suicidal ideas, that required issi i 
was discharged improved after 3 months. He was readmitted 
to ta 


and ACTH was 
3 and continued through November 15. 
The total dose was 1040 mg. He became increasingly restless and 
talkative. On November 15 he was intensely agitated and sus- 
picious, and expressed many ideas of reference, influence and per- 
secution centering in the ward situation. Later, fragmentation of 
and ritualistic gesturing developed. He became mute, 
struck poses and made unintelligible marks instead of writing 


mental 8 where he continued to show the same variable 
vior, t gr * improved treat- 
ment and was di on December 24. 


Case 11. D. O. (M. G. H. 659364), a 36 housewife, 
was first admitted to the hospital on April 25, 1949, with a his- 
tory of progressive Cushing’s disease of 2% years’ duration. Her 


On July 21, the family reported that she 


and tactile (genital) hallucinations. However, she ’ 
oriented concerning place and persons and was co-operative 
in medical care. 
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admission during the course of a febrile illness diagnosed as violence and snakes. She was admitted to a mental hospital, 
8 a 2 hospital. She had received an unknown where she recovered in 2 months without treatment. A diag- 
amount of ACTH, without improvement. Symptoms of weak- nosis of manic-depressive psychosis, depressed phase, was made. 
ness, generalized joint pain on movement and conjunctivitis — the next 2 years, she was admitted to the hospital 4 
times for treatment of the lupus but had no recurrence of men- 
sibling in a close Jewish tal symptoms. 
ary, self-effacing and in- 
anger to anyone. She exhausted She 
known family history of mental as 4 
At the time of admission the lupus was severe, but no li- 
was treated conservatively for 15 days without benefit. arities of behavior were noted. She received 2200 mg. of corti- 
diabetes was controlled without difficulty. She was sone in 10 days. She was noted to be depressed on the 3rd 
to have a nonprotein nitrogen of 62 mg. per 100 cc. day of treatment. On the 10th day she was caught 1 be- 
s anemic. fore leaping from a window in a suicide attempt. She then 
was then given 20 mg. of ACTH intravenously for 10 showed a paranoid delusions. She smeared urine and 
On the 3d day of treatment she became depressed, re- dirt. She heard voices accusing her of sexual offenses. She was 
food, and had crying spells, but there was no confusion transferred to a mental hospital, where she gradually recovered 
* Irn over a period of 3 months and was discharged home. 
, in improved. 
te confused and dis- Case 10. M. B. (M. G. H. 364433), a 56-year-old un- 
oriented concerning time and place, but was not depressed. 8 chemist was admitted to the hospital in 1 
Because of this episode, ACTH was stopped, and her condition 1251; for treatment of severe osteitis deformans, which 
returned to normal except for slight euphoria. Three days developed slowly during the previous 15 years. In — after 
later she again became sev saat teal retarded, with the death of his parents and a business failure, he had suffered a 
mutism, negativism and dep thinking. She 
said, “Why do you torture a As far as could 
be determined she was orien uring this episode, which 
very cmotional and irrational.” He was dischar ter I year 
with a diagnosis of manic-depressive psychosis and under 
guardianship, which was later removed. He remained “ec- 
centric.” In 1949, at the time of an external carotid ligation 
carried out in an effort to slow the progress of his cranial hyper- 
ostosis, no note was made of an abnormal mental state. 
Before therapy nonpsychiatric observers recalled him as 
— 4 7 — By No- 
: : vem a ome quieter but still had intermittent out- 
— ann — ＋ Nei bursts of manic and — behavior. He was transferred to a 
effects. She was described as “immature,” but there was no 
past history of overt psychiatric illness. 
From April 24 through April 26, she received 75 mg. of corti- 
sone by mouth twice a day. The other drugs were continued. 
On the evening of the Ist day of treatment she became de- 
pressed, felt a 41 — in 
epigastrium. the following day a severe ression, wit — 
illusions of voices and hallucinations of paranoid - depressive on right —4 
quality developed. She lacked insight into her hallucinosis but May; the left adrenal gland was excised in March, 1951, with 
remained co-operative and actually attempted to conceal her further subtotal resection of the right adrenal gland in April. 
apprehension over the experience. On April 30, she had a brief She was maintained on DOCA and small amounts of cortisone 
visual hallucination of a checkerboard pattern on the ceiling. because of moderate hypoadrenalism. From June 18 to June 
The condition gradually cleared after April 29. The voices were 23, she received 345 mg. of cortisone by mouth to prevent what 
last heard on May 2. At discharge on May 5, her mental state was believed to be impending Addisonian crisis. On July 2 
was normal. maintenance doses of cortisone at an average rate of 19.8 mg. 
daily were started. She was discharged on aly 13 on a dosage 
of 25 mg. a day. However, it appears that by error she took 
vent 10-day period. 
had become acutely 
assault and making 
many irrational telephone calls. She was readmitted to the 
hospital on July 23. She was found to be intensely agitated, 
suspicious, emotionally labile and talkative. She talked in- 
coherently of “peeping Toms” and of being an “incognito FBI 
agent” engaged in counterespionage, “Code Number 659364” 
(actually, her hospital unit number). On subsequent days she 
was preoccupied, with delusional ideas of grandeur and persecu- 
tion. There was marked anorexia, insomnia and restlessness. 
There were delusions of sexual assaults reinforced by visual 
Became depressed, With nallucinauior nd ons involving 
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Gradually, her mental state improved, lucid intervals oc- 
lect hal hic tracing on August 6 was remark- 
able for scattered bursts of waves, J to 4 per second, occurring 
bilaterally. Subsequent tracings showed improvement. One 
on August 15 was within normal limits. 
From July 26 to August 14 the patient received 25 mg. of 
drug modified the course of her recovery. 


Case 12. F. G. (M. G. H. 669169), a @-year-old man, was 
admitted to the hospital for balance studies on the metabolic 
ward. He had been well until 2% years before admission, when 
he was found to have prostatic carcinoma with — metas- 
tases. Transurethral prost atectomy, bilateral orchi 
later à course of stilbestrol had brought An ge 

admission 


= Three months 
teral adrenalectomy i in a further effort to og the 


— The 
mg. on 2 successive Aes The ovens count ill from the 
— of 200-400 to 94. Coincidentally, he became ted and 

sed. He — 2 hallucinations of cats and balls of fire 
and developed the idea that a “fakir,” in bright-colored clothing 
and selling little dolls, had raped his wife on the ward. He 
knew the current date but was — Bow wrong on dates of 
hospitalization. Neu examination was not remarka 
Cortisone was stopped immediately. During the next 7 days, 
he became quieter and less paranoid, and the hallucinations 
a Occasionally he was slightly confused, particularly 
at night 


After a lucid period of 6 days, he again became 
ey og ey g he was being attacked by 2 and was 
to be t shortly be- 


illed. He had gained about 1 kg. in 
fore this relapse. This episode resembled the previous one. 
became quieter and lost his hallucinations and delusions. 
remained uncertain of recent events and of the 
motivation of people around him. 

Cortisone was started again in a dosage of 6.25 mg. a day. 
After 11 days of comparative quiet, he again became conf 
excited and more paranoid, again saying that he had been 
awakened by a Negro, who was going to kill im, This episode 
occurred when the cortisone was increased to 12.5 mg. and 
subsided when the dose was returned to 6.25 mg. a day. 

The patient was discharged, and the cortisone gradually in- 
creased to 25 mg. a day. He remained suspicous and became 
childish, — for example, he bought toy guns to frighten away 
attackers. However, there were no periods of excitement. By 
mistake, he gave himself 100 mg. a day for 11 days without 
„ Yop hospi 

e was subsequently itted to the tal 1.1 
logic fracture and died after 2 months. this time, he 
received 60 mg. or cortisone a day. He, was eee con 
in the meninges but none in the brain. 
a 46-year-old man, was 
” muscular weakness and 


Case 13. A. E. (M. G. H. 270561), 
first seen in 1 He complained 


was found to have wasting, testicular 
cone and deficiency of 
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He received x-ray 1 to his pituitary gland and returned 
to full activity. He was TIA 

On October 10, 1951, he was readmitted to the 1 
with a history of — ive bitemporal hemianopsia for 6 
months, increasin ness and episodic attacks described 
as “brown-out ls.” > Durin these attacks motor co-ordination 
— impaired, and he found j it difficult to keep his thoughts 


Fal thee he should receive x-ray therapy, but in 
the event that rapid deterioration occured, emergency craniot- 
omy could be carried out. The visual fields were examined 
each day, and he received ACTH because of the possibility of 
pituitary surgery. ACTH was started on October 27, he 


received 775 mg. over the next 9 days. 
On ber 3 queer somatic illusions which he 
described as follows: “I am all saturated with and water.” 


He was oriented and rational. ACTH was stopped on the 
following day, but he became ext — . 124 ap- 
peared on November 6. He had vivid 

many reflecting a disturbance of his body i atte 

that his pituitary gland was in the light above is head. — 
otomy was not considered feasible. He received testosterone 
propionate from November 8 to 13, without effect upon his 
mental state. He became i febrile and 


on November 16. * 

mortem examination revea a large chromophobe 
pituitary adenoma, with necrosis secondary to x-ray 1 
and lobar pneumonia. The tumor had 

excavating the hypothalamic region. 


This case exemplifies the difficulties that may be 
involved in the interpretation of mental disturbance 
arising on hormonal therapy since important factors 
contributing to it may have been the previous psy- 
chologic problems, the pituitary tumor, the effects 
of x-ray therapy, the toxic effects of lobar pneu- 
monia and the ACTH. 


Discussion 


Gu 1, 2 and 3 represent relatively uncompli- 
cated instances of hormonally induced psychosis, re- 
sembling the “major cases” of the previous report.“ 
Cases 4 and 5 were emotionally unstable at the time 
treatment was started, and Case 6 was in the re- 
covery phase of a previous nonhormonal, presum- 
ably “toxic” psychosis. Case 7 suffered a psychosis 
while on ACTH but in the presence of a number of 
other factors that might have contributed to the 
occurrence of mental disorder. Case 8 had known 
brain disease — that is, postencephalitic paralysis 
agitans. Cases 7 and 8 are remarkable for the rela- 
tively small amount of hormone given before un- 
toward mental symptoms appeared. Cases 9 and 10 
had a previous history of psychotic breakdown. 
Cases 11 and 12 had hypoadrenalism, as a result 
of adrenalectomy, whereas Case 13 suffered from 
hypopituitarism with secondary hypoadrenalism be- 
cause of the compressive effects of a chromophobe 
adenoma of the pituitary gland. Additional factors 
complicating the interpretation of the mental symp- 
toms of Cases 12 and 13 have been described. 

As in the previous series, there is no statistically 
valid correlation between the total dose, duration of 
treatment or average dose on the one hand and the 
duration or severity of the resulting psychosis on 
the other. In general, there were more cases of pro- 
longed ACTH treatment in lower dosage in the 
previous series than in the present one. However, in 
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growth of 
replace- 
ment therapy postoperatively, and after discharge was main- 
tained on implanted pellets of DOCA and daily doses of corti- 
sone, which were started as 25 mg. and later reduced to 6.25 
mg. a day. He had remained on this dose for over a month 
before entry. 

There was no history of previous mental symptoms. He had 
led an active life and was well liked by friends and neighbors. 
increa | protein no imcrease in pressure. 
Diagnoses of atypical myotonia dystrophica and probable 
pituitary tumor were considered. He was discharged but re- 
turned in 3 weeks for readmission. At this time a — 
change in his mental state was noted. He seemed distract 
and complained that his thinking was not clear. He complained 
of forgetting a thought before completing a sentence. On oc- 
casion, he staggered, did not talk sensibly and was depressed. 
Orientation and memory were normal. The character of these 
mental symptoms remains obscure. 


several of the present cases, ACTH in large doses 
was given intravenously rather than intramus- 
cularly. This fact complicates any direct comparison 
of doses. The duration and severity of the psychoses 
were not greater in patients exhibiting unusual 
sensitivity to hormonal therapy —that is, those 
(Cases 7, 8, 11 and 12) who broke down early after 
relatively small amounts of hormone. Case 8, for 
example, in whom hallucinations appeared after 300 

. of cortisone, recovered within only six days. 

Accordingly, the occurrence of these disorders 
does not appear to represent a matter of simple 
overdosage. It is also of interest that clinical signs 
of overdosage (moon facies, acne, hirsutism and so 
forth) and electrolyte evidence of hyperadrenalism 
did not correlate with the occurrence of psychiatric 
complications. This suggests that the mechanism 
involved in these disorders of cerebral function may 
be different from those involved in these other mani- 
festations of overdosage. The same comments can 
be made regarding the abnormalities that are ob- 
served on the electroencephalogram during corti- 
sone and ACTH therapy. Cases 1 and 11 demon- 
strated such abnormalities coincident with psychi- 
atric symptoms. However, the previous experience 
as well as that of others“ “ has shown that such a 
concurrence is not invariably present. 

There is no evidence from this series of cases 
that patients with emotional instability, inadequate 
social adjustment or in fact a history of previous 
psychotic episodes are liable to psychotic breakdown 
sooner or on lower dosage of hormone than those 
without these features of previous personality dis- 
orders. The low dosage involved in Cases 7 and 8 
has already been mentioned. Considerable sensi- 
tivity to hormonal therapy was also shown in Cases 
11, 12 and 13. The possible significance of hypo- 
adrenalism in this regard will subsequently be dis- 
cussed. 


In a majority of these cases, frequent determi- 
nations of sodium, potassium, chloride and carbon 
dioxide were available before, during and after the 
psychotic episodes. No correlations were made be- 
tween serum levels of these electrolytes and the 
mental state. Most of the patients received sup- 
plementary potassium chloride by mouth during 
hormonal therapy. 

The symptomatology and clinical course in this 
series were similar to those characterized at length 
in our previous report. Again, many of the symp- 
toms and mechanisms seen in the schizoaffective 
group of psychoses were evidenced. Disorientation 
and confusion occurred in Cases 5, 6 and 7, who 
were coincidentally quite ill from a medical stand- 
point, and terminally in the fatal Cases 12 and 13. 
It is doubtful if these events in the latter cases can 
be ascribed to hormonal treatment. In general, 
these classic features of “toxic psychoses” — that 
is, disorientation and confusion, — are not character- 
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istic of psychoses associated with ACTH and corti- 


sone. 

The clinical course of these psychoses was again 
more remarkable for its variability and unpredict- 
ability than any other feature. The mental dis- 
turbance in Case 7, for example, occurred in three 
fairly discrete episodes, separated by intervals of 
relative lucidity. The first was a retarded depres- 
sion without delusions or confusion, the second an 
acute confusional state without obvious depression, 
and the third an acute, severe delusional depression 
with marked negativism and mutism. 

It is an interesting fact, as yet unexplainable, 
that patients may have tolerated previous courses 
of ACTH or cortisone without complications and 
yet become psychotic during a subsequent course 
of treatment with comparable or even smaller dos- 
es. This was true in Cases 2, 3, 4, 5 and 7. Case 
2, for example, had three previous courses of ACTH 
and one of cortisone and then became psychotic on 
cortisone. Case 3 had tolerated well a course of 
ACTH but later became disturbed on cortisone. 

The duration of the psychoses in the patients with 
a previous history of psychotic breakdown con- 
siderably exceeded the mean duration for the total 
series. This observation would be of interest if 
verified by a statistically significant series of cases. 
Another point of interest in these 2 patients is that 
the psychotic episode during hormonal therapy dif- 
fered significantly from a symptomatic standpoint 
from the previous psychotic breakdowns. Answers 
to this general problem —that is, the relation of 
ACTH and cortisone psychoses to spontaneously 
occurring psychoses—must await further study of the 
effects of hormonal therapy on patients with a past 
history of psychosis. 

The effects of cortisone and ACTH on patients 
with hypoadrenalism is of special interest in view 
of the use of these agents as replacement therapy. 
Cases 11 and 12 of this series suggest that patients 
with hypoadrenalism, in these cases secondary to 
surgical resection of the gland, are more sensitive, 
not only, as is well known, to the general metabolic 
effects of cortisone but also to the psychiatric 
complications. Case 11 tolerated fairly large doses 
of cortisone in the immediate postoperative pe- 
2 presumably a period of stress with increased 

ue needs and of impaired function of the adrenal 
— after the trauma of surgery. Later, during 
a phase of gradual recovery of endogenous adrenal 
output, she suffered a psychosis shortly after dosage 
was accidentally increased from 25 to 100 mg. a day. 
After recovery from this episode, she was main- 
tained on 6.25 mg. of cortisone a day without further 
psychiatric complications. 

Case 12, after several months of treatment with 
cortisone in doses of 6.25 to 12.5 mg. a day, became 
psychotic when the dose of cortisone was increased 
to 31.25 and 25.0 mg. on two successive days. Another 


Vol. 249 No. 5 


psychotic episode coincided with an increase in 
dosage from 6.25 to 12.5 mg. daily and subsided 
with return to the previous level. Paradoxically, 
however, during the terminal months of the disease, 
when he had become persistently childish, suspicious 
and at times confused, a considerable increase in 
dosage did not aggravate the already abnormal men- 
tal state. 

Case 13 had hypopituitarism secondary to com- 
pression by a chromophobe adenoma of the pituitary 
gland. Severe deterioration of the mental state oc- 
curred after eight days of treatment with ACTH at 
an average dose of 86 mg. a day. However, as point- 
ed out above, the presence of an intracranial neo- 
plasm, an undetected lobar pneumonia and the 
fact that the disease had previously been associated 
with mental symptoms invalidate any definite con- 
clusions about the sequence of events in this case. 

On the basis of our experience to date, a number 
of points of importance to those using ACTH and 
cortisone are suggested. In the first place, absence 
of a history of psychotic breakdown or of defective 
emotional adjustment is no guarantee against the 
occurrence of a psychosis during hormone therapy. 
Secondly, tolerance of previous courses of ACTH 
or cortisone is similarly not valid assurance that 
psychotic breakdown will not occur during sub- 
sequent treatment with either of these agents. 
Thirdly, particular caution is indicated in replace- 
ment therapy for patients with primary or secondary 
hypoadrenalism. Fourthly, spontaneous recovery, 
except when interrupted by death of the patient 
from the underlying disease, occurred in all cases. 
Fifthly, a frequent pattern of recovery is by the oc- 
currence of lucid intervals of increasing frequency 
and duration, punctuated by relapses into psychotic 
behavior — accordingly, patients should remain un- 
der careful observation for a reasonable period after 
apparent recovery in that temporary relapse is a 
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likely possibility. Finally, each patient in whom a 
mental disturbance arises during hormonal treat- 
ment should be carefully studied for the presence of 
intracranial disease, metabolic disorders or other 
circumstances that may disturb cerebral function 
before cortisone or ACTH is definitely implicated as 
the responsible agent; this is of particular import- 
ance when cessation of therapy may seriously 
jeqpardize the welfare of the patient. 


Summary 
A series of 13 cases of psychosis arising during 
therapy with ACTH or cortisone is presented. The 
clinical course and symptomatology of these epi- 
sodes resembled that of other cases previously re- 


The cases included patients with a history of psy- 
chotic breakdown or defective emotional adjust- 
ment, with primary or secondary disease of the cen- 
tral nervous system and with underlying endocrino- 
logic dysfunction. Evidence from the case material 
relevant to the possible relation of these circum- 
stances to the occurrence of hormonal psychosis 
is discussed. Patients with hypoadrenalism appear 
to be both metabolically and psychiatrically sensi- 


cal management of patients suffering these psychi- 
atric complications are discussed. 
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of dosage. 
A number of points of practical value in the clini- 
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ON DISREGARDING FINDINGS THAT CANNOT EXPLAIN THE SYNDROME* 
Wa ter C. Atvarez, M. D. f 


CHICAGO, ILLINOIS 


1. these days when so many physicians are look- 
ing to the laboratory worker, the roentgenolo- 
gist and the specialist for most of their diagnoses, 
one of the most sorely needed courses in every 
medical school is one on the art of disregarding 
findings that turn up during many an examination 
but are not producing the symptoms and cannot 
possibly explain the whole syndrome presented by 
the patient. 

That this instruction is badly needed today would 
be obvious to anyone who came and sat for a week 
alongside me at my desk. Often the condition re- 
ported by the patient’s physician is present, but 
it is silent; it is harmless, and has no more to do 
with the patient’s disability than the large wen on 
the back of his neck or the limp from an old attack 
of poliomyelitis. 


An Unrecocnizep Stroke 


The other day I saw a fifty-five-year-old execu- 
tive who had just been seen by an associate pro- 
fessor of medicine (I mention this fact simply to 
show that the mistakes I am worrying about are 
being made not only in the country but also in 
high places). The patient had a letter saying that 
at a university hospital he had had the usual series 
of tests and x-ray examinations, and that his trou- 
ble was a spastic colon. , 

Why was a diagnosis of spastic colon made? 
Simply because that was the only positive report 
that had come out of the diagnostic mill, much 
like the slip of paper that the taxi driver grinds 
out of his meter at the end of one’s ride. What 
disturbed me about this affair was that the real 
diagnosis could have been made at a glance by any 
observant layman. As the man got out of the chair 
in my waiting room, it was obvious that something 
had hit his nervous system quite hard: he was 
slow and awkward, and when he walked toward 
me he took the short, uncertain steps of a person 
who has had a little stroke. 

The minute he spoke, I saw that one side of his 
face was not as mobile as the other, and he had 
a tiny trickle of saliva coming out of one corner 
of his mouth. His clothes were not clean or proper- 
ly pressed as an executive’s should have been. As 
he answered my questions it was obvious that he was 
a bit slowed up mentally; 1 asked, and learned 
as I had expected that for months he had been 
the, annual meeting of the Massachusetts Medical Society, 

— 1 Modern 2 emeritus professor of medicine, 


unable to do any work. It was no longer possible 
for him to estimate contracts or even to dictate 
answers to his correspondence. 

I asked his wife if the trouble had come sudden- 
ly, and she said, “Yes, on New Years’ Eve.” They 
were taking down the Christmas tree, when he 
collapsed and dropped to the floor. The family doc- 
tor, who thought the patient had had a heart attack, 
gave him some penicillin and took him to the hospi- 
tal, where many electrocardiograms were made 
but nothing showed up. The doctor finally concluded 
that he had had a touch of influenza. Then the 
patient traveled to the great university center and 
had a thorough examination, which he and the 
professor believed would surely make the diagnosis. 

From the medical report the man brought me 
it was obvious that the resident who took the his- 
tory had not elicited any part of the essential story. 
He had put down only the patient’s complaints 
about his insomnia and the discomforts in his ab- 
domen. What was most remarkable was the obvious 
fact that no one had looked at the man as a human 
being; nobody had noticed that he was down and 
out, and nobody had noticed or suspected that 
something had hit his brain. 

Why were these obvious signs missed? There 
could be only one explanation: the professor had 
expected to make the diagnosis only from the re- 
ports that came to his desk. He accepted these 
reports and looked no farther. He was practicing 
what I call decerebrate medicine. 


Sitent GALLSTONES AND AN Ipiot CHILD 


One day a woman came in with symptoms that 
indicated great fatigue and mental distress, with 
some insomnia, headache and backache. My as- 
sistant sent her for a thorough examination, and 
when the report came back that she had gallstones, 
in a functioning gall bladder, he was perfectly 
satisfied; he accepted cholecystitis as his diagnosis 
for her. I was not satisfied because, as I promptly 
showed my assistant, there was nothing in the 
woman’s history that could be explained by her 
gallstones. She had no gas and she had never had 
colic. The stones were silent, as they are in half 
the cases. 

More questioning quickly showed that what was 
really the matter with the woman was that she had 
an idiot child who for years, had kept her chained 
to her home, and as a result, her husband had 
been unfaithful to her. This distressed her greatly, 
and she was almost desperate because of the trap 
in which she was caught. 
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Interestingly enough, this woman went back to 
her city, where, much against my advice, a local 
surgeon promptly removed her gall bladder. Evi- 
dently, from what he said, it could never occur 
to him that a finding like gallstones could have 
nothing to do with the case. All she got out of her 
operation was a distressing diarrhea. 


On Garninc Sense THROUGH THE YEARS 


As I look back on my medical youth, I am now 
appalled to think how, when recently out of college, 
I tried to ascribe all a woman’s many neurotic 
symptoms to such silent and harmless things as 
a small ventral hernia, a torn cervix, a retroverted 
uterus, a ptosis of the stomach or colon, a mucous 
colitis, an achlorhydria, a sacralized fifth lumbar 
vertebra or a slight anemia. 

Silent Amebiasis 

Fortunately, I eventually learned how innocuous 
most of these conditions usually are. I learned 
this by never forgetting the patients who came 
in with something that at first looked serious but 
was later found to be producing no symptoms. 
For instance, one day a husky Mexican rancher, 
never sick a day in his life, asked me to put him 
through a thorough examination, just to please 
his wife. When in his stools were found enormous 
numbers of almost every type of intestinal parasite 
that one sees in the tropics, I quizzed him again 
and again but could get no history of his ever hav- 
ing had any indigestion, diarrhea, abdominal dis- 
comfort, poor health or anemia. In his case all 
the parasites were perfectly harmless. 

Yet I have seen many physicians try to blame 
all a highly neurotic woman’s troubles on a few 
amebic cysts that they had found with difficulty, 
and only after the study of half a dozen stools. 
To my way of thinking it was like trying to ascribe 
all her troubles to a couple of fleas that had been 
found on her when she came in. 

I have seen many persons brought in with a 
diagnosis of amebiasis who actually had a far more 
serious diagnosis. One, the wife of a university 
professor, had a full-blown depression; another, 
referred to me by a distinguished professor of medi- 
cine, had an unrecognized exophthalmic goiter, 
another had a cancer of the rectum, and still an- 
other had a typical chronic ulcerative colitis. 


Patients with Many Findings 


To show how a physician must not clutch at 
diagnostic straws, I often tell the story of the stout, 
foreign-born, weepy and whiney woman who came 
to the Mayo Clinic to find out why she was so 
miserable. When she appeared for the final 
summing up, she was terribly distressed because, 
as she said, I had not found anything wrong with 
her. I answered that that was not my trouble; I 
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had found enough things wrong, but no one of 
them had anything to do with her symptoms. For 
instance, she had a moderate hypertension, but, 
like most women with a Grade 1 hypertension, she 
had no obvious symptoms from it. It was not 
worth treating. She had some gallstones floating 
in a normally functioning gall bladder and, as usual, 
no symptoms. She had a few small kidney stones, 
but they were so well imbedded in the kidney sub- 
stance that they were not producing any symptoms. 

She had a basal metabolic rate of + 35 per 
cent, but since the removal of most of her thyroid 
gland by her home surgeon had not helped any, 
my colleagues in the thyroid division of the Clinic 
believed that the elevated rate was probably due 
to her nervousness or hypertension, and that she 
should not have any more of the gland removed. 
She had some myomas in her uterus but they were 
silent. She had a chronic urethritis, Grade 1, but 
it was of the type that gets worse if much treated. 
She had some varicose veins, but they were not 
causing trouble. 

Why, then, was the woman suffering so much? 
Simply because her husband, having become fed 
up with her constant complaining, had gone off 
with a younger and merrier woman! That I did 
not know how to cure. 


Patients with Serious Disease and No Symptoms 


Whenever I see a person with gallstones and 
no symptoms, or severe amebiasis and no symptoms, 
I think that if I were teaching undergraduates 
in a medical school I would make a particular 
effort to show often in the amphitheater or in the 
wards patients who have striking findings, but no 
symptoms from them. My idea would be to pre- 
pare the students for the day when a patient will 
come in, as one did as I was writing this, and try to 
blame all his distress on some slight abnormality. 

is man was feeling miserable, “thick in the 
head,” tired and slightly uncertain of his balance, 
after passing a small tarry stool. His doctor thought 
he could blame the man’s discomforts on an ulcer 
and an “anemia” with a hemoglobin reading of 85 
per cent. I much doubted this, and looked for an- 
other explanation. Why? Largely because, years 
ago, I saw a merry, hard-working woman whose 
only complaint was that for months she had been 
bleeding badly from some hemorrhoids. With a 
hemoglobin reading of only 50 per cent, she said 
she felt wonderfully well and full of pep. My patient 
I now find has had two dizzy and confused spells 
in which he fell down, and these, I suspect, were 
due to the thrombosis of a couple of little blood 
vessels in the brain. Such a diagnosis could better 
explain his lack of a sense of good balance than 
a diagnosis of ulcer and anemia. 

Often, when a medical associate tries to explain 
a woman’s many nervous distresses on the basis 
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of some supposedly slight disturbance in some gland 
of internal secretion, I think of all the strong, un- 
complaining symptomless women I have seen who 
had acromegaly, or an old myxedema, or a large 
rubbery goiter, diabetes, or castration early in life. 

Such experiences always make me reluctant to 
blame serious symptoms on some so-called sub- 
clinical disease. It is conceivable and even probable 
that there are such diseases, but the physician who 
is constantly diagnosing them is likely soon to lose 
his scientific soul. 

As I said, if I were teaching students I would 
show them people like one of my old patients who 
comes in occasionally to see me with a well com- 
pensated cirrhosis of the liver and still, after sev- 
eral years, a dye retention, Grade 3. He maintains 
that he has a cast-iron digestion and not a symptom 
in the world. I would show my students the many 
persons I see with silent symptomless bundle-branch 
blocks discovered accidentally. I would show them 
persons who, for thirty years, have been known 
to have a diaphragmatic hernia—without any symp- 
toms to talk about. I would show women in 
the menopause without a symptom, or women with 
a sacralized fifth lumbar vertebra and no backache, 
or persons with tremendous hyperostoses on cer- 
tain vertebras, and no symptoms. 


Tue Finat Test or a CLINIcIA& 


I often think that if I were asked quickly to 
examine a group of men applying for the Diploma 
of the National Board of Internal Medicine I 
would test them on a patient suffering from a severe 
neurosis, bad migraine or mild psychosis, or the 
results of a little stroke, but with silent stones in 
the gall bladder, an old, long healed “duodenal 
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ulcer,” a movable but silent and harmless right 
kidney, a harmless diverticulum of the duodenum, 
a silent — hernia, a colon covered with 
silent and harmless diverticula, some harmless cer- 
vical ribs, a silent myoma of the uterus, a large 
but harmless retrocecal appendix, a loud but harm- 
less congenital heart murmur or a symptomless 
bundle-branch block. 

The applicants who had enough clinical sense 
and wisdom not to grasp quickly and happily and 
confidently at the diagnostic straw offered them 
would be passed; the rest would be deferred. They, 
obviously, could not yet have attained unto clinical 
wisdom. They would still be ordinary push-button 
diagnosticians, men like the head of a small clinic, 
who, on introducing me to his laboratory assistant, 
said; “Here’s the woman who makes my diagnoses.” 
How fearful I was that he was telling the truth! 

SuMMARY 

Obviously, today, many diagnoses of neuroses, 
minor psychoses, little strokes, migraine and so forth, 
can be made only by the physician who will take a 
good history and observe his patient closely. 

The doctor who takes a poor history, does not 
look at the patient, and accepts unthinkingly the 
diagnosis that is handed him by the laboratory 
assistant or the roentgenologist is daily making 
terrible blunders. Many of the things he diagnoses 
are silent and symptomless and have nothing to do 
with the patient’s illness. 

The saddest feature of all this is that this “push- 
button” type of decerebrate medicine is being 
practiced, not so much, perhaps, in the villages, 
as in the university centers. 

700 North Michigan Avenue 


MEDICAL PROGRESS 


THE APPLICATION OF TISSUE-CULTURE METHODS TO THE STUDY OF 
POLIOMYELITIS* 


Tuomas H. We ter, M. D. 


OGRESS toward the control or understanding 

of the epidemiology of a specific infectious dis- 
ease has often been associated with the development 
of a new procedure for the isolation or cultivation 
of the etiologic agent. An example of the effect of 
such a technologic advance is apparent in the field 
of research on poliomyelitis. In 19401, it was 
demonstrated that the poliomyelitis viruses could 
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be propagated in tissue cultures composed of non- 
nervous human tissues. Since then, the application 
of tissue-culture methods has resulted in the de- 
velopment of simple and economical procedures for 
the isolation of the poliomyelitis viruses and for 
the serologic diagnosis of the infections that they 
produce. These procedures, now utilized in more 
than 20 research centers in the United States, have 
not yet come to the attention of the medical pro- 
fession in general. However, it may be predicted 
on the basis of work in progress that the laboratory 

i is of infection with the poliomyelitis viruses 
by the use of simplified tissue-culture technics will 
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become an accepted function of the public-health or 
large hospital laboratory in the future. 

This report first describes in a general manner 
tissue-culture methods, with particular attention to 
those employed in poliomyelitis research. It is not 
my intent to review the subject of tissue culture and 
its uses in the study of viruses. Those desiring in- 
formation on the methodology of tissue cultures are 
referred to books by Parker and Morgan“ and 
Cameron.“ Robbins and Enders“ recently reviewed 
studies on animal viruses utilizing the technic of 
tissue culture. It is to be noted that the present-day 
yellow-fever vaccine, which is composed of living 
virus modified by tissue-culture passage,“ remains 
the classic example of the practical application of 
tissue-culture methods in the field of virology. 


Tissue-Cutture Metuops 


The viruses, without exception, multiply only in 
the presence of living cells. Investigators have tend- 
ed to rely on the laboratory animal or, more re- 
cently, the embryonated hen’s egg as the medium 
for isolation and propagation of these agents. Tissue 
culture technics were developed by those interested 
primarily in morphology or experimental physiol- 
ogy. Although the Maitlands“ demonstration that 
vaccinia virus could be propagated in a simple 
tissue-culture system stimulated studies on the culti- 
vation of a variety of viruses, virologists generally 
have been reluctant to explore the method. Recent 
advances should mitigate this reluctance. At present 
the technics have been modified to the point that, 
given proper preparation of glassware, satisfactory 
tissue-culture work can be performed in most lab- 
oratories equipped to carry out routine bacteriologic 
procedures. The incorporation of antibiotics in 
tissue-culture mediums has, for practical purposes, 
eliminated bacterial contamination. Standardized 
constituents of such mediums may now be obtained 
commercially. Tissues, singularly suitable for the 
investigation of the virus infections of man, are 
readily available as the by-products of certain com- 
mon surgical procedures.” 

There are two general types of tissue cultures, 
and both technics have been employed in studies 
on the poliomyelitis viruses. For simplicity these 
may be termed the “suspended-cell” and the “fixed- 
cell” procedures. In the former, finely minced frag- 
ments of tissue are introduced into small flasks and 
float or settle in the shallow layer of nutrient 
medium. In the latter, the tissue fragments are 
planted on a substrate, most often a thin layer of 
clotted plasma, or else grow directly on the wall of 
the container. 

The simplest form of fixed-cell culture is the 
plasma hanging-drop technic, which is useful for 
short-term morphologic investigations. The roller- 
tube procedure, first employed in studies of virus 
cultivation by Gey and Bang,“ represents a modi- 
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fication of this principle and has been extensively 
employed in the cultivation of the poliomyelitis 
viruses. Tissue fragments are distributed on the 
wall of test tubes or various types of bottles,’ 10 
usually in a thin layer of plasma; the plasma is 
then clotted by the addition of a few drops of em- 
bryonic extract. A small amount of nutrient medium 
is added, the tubes are stoppered, and the cultures 
are incubated in an almost horizontal position in a 


Ficure 1. Roller-Tube Tissue-Culture Apparatus Employed in 
Poliomyelitis Research. 


One drum contains tubes, and the other roller bottles. 


drum, which rotates slowly (Fig. 1). The process 
of rotation alternately covers the growing tissue with 
nutrient and exposes it to the air in the culture. Ex- 
cellent growth is achieved, and by periodic replace- 
ment of the nutrient fluid, active cellular multipli- 
cation can be maintained for long periods. One 
difficulty previously encountered in cultures kept 
for many days — namely, the gradual lysis of the 
supporting plasma clot by the growing tissue — has 
been overcome by the incorporation in the medium 
of soybean trypsin inhibitor" as originally described 
by Fischer“ and Morgan and Parker.“ 

The nutrient medium has generally consisted of 
an isotonic buffered saline solution, such as 
Tyrode’s* or Hanks', “ together with varying 
amounts of serum and embryonic extract. last 
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two components provide factors, not as yet defined, 
that are essential for the continued growth and 
multiplication of cells. The addition of small 
amounts of a nontoxic indicator such as phenol red 
permits visual appraisal of the metabolic activity 
of the growing tissue, as evidenced by the progres- 
sive fall of pH of the medium. 

Modifications of this basic nutrient medium are 
introduced to achieve various objectives. Recently, 
Enders“ described the growth-promoting properties 
of bovine amniotic fluid, and this substance supple- 
mented with small amounts of horse serum and beef 
embryonic extract is now routinely employed by him 
when the primary objective is to achieve excellent 
tissue . When it is desired to obtain virus 
for immunologic studies an attempt is made to re- 
duce the concentration of extraneous protein in the 
medium. The protein-free ultrafiltrates of serum 
introduced by Simms and Sanders“ are then 
especially useful, as are various synthetic mediums. 
Although for certain purposes the use of such pro- 
tein-free mediums is desirable, in general the tissue 
growth thus achieved is inferior to that obtained 
with the standard mediums. Therefore, difficulties 
may be encountered if the simplified mediums are 


Tue Poxiomye itis Viruses 


Before the contributions of the tissue-culture 
method to the problems of poliomyelitis are con- 
sidered in detail, it may be helpful to review perti- 
nent facts concerning the agents responsible for this 
disease. In 1909 Landsteiner and Popper observed 
that a febrile illness with flaccid paralysis was pro- 
duced in monkeys after inoculation with material 
obtained from a patient with poliomyelitis. Until 
recently, inoculation of monkeys has remained the 
only means of isolating these viruses and the pro- 
duction in the monkey of the characteristic myelitis 
with anterior-horn-cell degeneration has been the 
criterion for the identification of this group of agents. 
The dependence of the poliomyelitis research lab- 
oratory on the availability of monkeys has limited 
the number of research centers. As Paul® pointed 
out in outlining the procedures employed in such 
a center, little diagnostic assistance could be given 
the clinician dealing with a suspected case of polio- 
myelitis. No practical serologic tests were avail- 
able, and virus isolation studies were usually not 
feasible in the great majority of cases. Investigations 
were, of necessity, fundamental and concentrated on 
elucidating the pathogenesis, immunology and epi- 
demiology of poliomyelitis. Present knowledge of 
this infection in the main represents the summation 
of data obtained as the result of an immense 
amount of difficult, expensive and protracted ex- 
perimental work on the monkey. This statement 
needs partial qualification, for, in 1939, Armstrong 
demonstrated that one strain of virus, now recog- 
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nized as the prototype of the Lansing group, was 
capable of infecting rodents if inoculated by the in- 
tracerebral route. Investigation of certain aspects 
of the poliomyelitis problem was thereby expedited. 
For example, assay in mice of the neutralizing anti- 
body content of human serum specimens 

in various countries has demonstrated that the 
Lansing type of virus (Type II) is worldwide in its 
distribution and indicates that poliomyelitis is not 
primarily a disease of temperate climates.” 

Certain concepts regarding the poliomyelitis virus- 
es here deserve mention. The first is the recognition 
that at least three antigenic types exist. Burnet and 
Macnamara,“ in 1931, reported evidence for the 
existence of more than one immunologic type of 
virus. Other workers presented supporting data, but 
until 1948 no systematic attempt was made to es- 
tablish the number of types of virus. In that year 
the National Foundation for Infantile Paralysis or- 
ganized the Committee on Typing, under whose 
direction a co-operative project was undertaken by 
investigators at four universities. With standard- 
ized technics and thousands of monkeys, 100 differ- 
ent strains of poliomyelitis virus were classified. 
This co-operative study, published in 1951,“ re- 
sulted in the grouping of these strains as follows: 
Type I (Brunhilde-like), 85 strains; Type II 
(Lansing-like), 12 strains; and Type III (Leon- 
like), 3 strains. The implications of these findings in 
the epidemiology of poliomyelitis and in the problem 
of the preparation of immunizing materials are ob- 
vious. 

Ideas concerning the pathogenesis of poliomyelitis 
have undergone considerable change, but as yet 
this phenomenon is incompletely understood. The 
concept of poliomyelitis as a strictly neural disease 
has largely been supplanted by the view that it is 
primarily a disease of the gastrointestinal tract. 
This theory provides an explanation for the fecal 
excretion of large amounts of virus by patients with 
either nonparalytic or paralytic poliomyelitis. It has 
usually been assumed that spread of the virus 
from the gastrointestinal tract to the central nervous 
system occurs along the regional nerves. Recently, 
a transient viremia has been demonstrated in chi 
panzees and cynomolgus monkeys“ * infected by 
the oral route. This observation, as well as the rec- 
ognition that specific antibodies are usually pres- 
ent by the time paralysis develops, led Bodianꝰ to 
postulate a vascular phase of virus multiplication 
and to suggest that virus alternately may reach the 
central nervous system via the blood stream. The 

i described below, that the poliomyelitis 
viruses can be propagated in vitro in a variety of 
non-nervous tissues may be further evidence that 
the poliomyelitis viruses are not strictly neuro- 
tropic in vivo. However, although data continue to 
accumulate suggesting that the poliomyelitis viruses 
do indeed grow in the body in non-nervous tissues, 
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it must not be assumed that the results of the studies 
in vitro necessarily indicate that a similar process 
occurs in vivo. 
In Vitro CuLTIVATION OF THE PoLIOMYELITIS 
VIRUSES 


Development of Technics 

In 1936 Sabin and Olitsky** described the propa- 
gation of poliomyelitis virus for six passages in cul- 
tures of human embryonic brain tissue but were 
unable to cultivate this agent in other human — 
Four years later Burnet and Jackson,” in a single 
experiment, obtained suggestive evidence of viral 
multiplication in cultures of human pharyngeal and 
embryonic intestinal tissue. The subsequent demon- 
stration of the cultivability of the poliomyelitis 
viruses in non-nervous tissues involved an ele- 
ment of chance. In 1948 it was observed that 
a slight modification of the suspended cell-cul- 
ture technic, which involved frequent changes 
of the nutrient fluid and infrequent subculturing, 
permitted demonstration of the in vitro multi- 
plication of mumps virus, an agent that grows 
relatively slowly. This technic was next applied 
in attempts to isolate the etiologic agent of chicken- 
pox,** and for this project suspended cell cul- 
tures containing human embryonic skin and mus- 
cle tissue were prepared. The availability of these 
cultures, as well as the accumulating indications 
that poliomyelitis virus might not be strictly 
neurotropic, led to their inoculation with the Lansing 
strain of poliomyelitis virus. After the demonstra- 
tion that the Lansing virus multiplied in suspended 
cell cultures of embryonic skin and muscle tissue," 
experiments were initiated with human embryonic 
intestinal and brain tissues. Subsequently, it be- 
came apparent that, in this culture system, the 
poliomyelitis viruses behave as mumps virus does, 
in that, after the introduction of a small inoculum, 
detectable level of virus is achieved slowly. It 
was also reported in 1949 that the Brunhilde strain 
could likewise be propagated, and that mature as 
well as embryonic tissues supported growth.“ In 
1950, the first confirmatory reports from other lab- 
oratories on the cultivability of the poliomyelitis 
viruses in non-nervous human tissues appeared. * 

Huang,” working with the western strain of 
equi elitis virus in cultures of chick 
tissues, observed that this virus destroyed cells in 
which it multiplied. The destructive effect was not 
apparent after the inoculation of cultures with virus 
neutralized by specific antiserum. Therefore, 
Huang was able to perform both titrations of virus 
content and neutralization tests in vitro employing 
the presence of specific morphologic changes as the 
indicator of viral activity. 

The demonstration that the poliomyelitis viruses 
likewise exert a destructive action on cells when 
cultivated in vitro, . termed the “cytopatho- 


genic” effect of the virus, has had immediate prac- 
tical applications. Early in these studies it was 
noted that the metabolic activity of tissues infected 
with poliomyelitis virus was impaired. A difference 
between infected and control suspended cell cultures 
became apparent after two or more weeks of culti- 
vation and was manifested by a failure of the pH 
of the medium to fall as rapidly as that of the con- 
trols. Histologic examination of tissues removed 
from infected cultures after prolonged cultivation 
showed degenerative changes not present in control 
materials. When fragments of tissue were removed 
from uninoculated suspended cell cultures and trans- 
planted to plasma hanging drops, migration or 
growth of cells occurred. Fragments from cultures 
previously inoculated with the virus either exhibited 
no migration of cells or, if this occurred, quick de- 
generation of the cells. These procedures, although 
permitting demonstration of the cytopathogenic ac- 
tivity of poliomyelitis viruses, were long drawn out 
and tedious. It seemed, therefore, that the injurious 
effect of virus might be more easily and rapidly 
demonstrated in roller-tube cultures containing ac- 
tively growing cells in thin layers. Roller cultures 
of human embryonic skin-muscle tissue were pre- 
pared in a manner similar to that previously em- 
ployed in the study of vaccinia virus.“ After growth 
had become established, the inoculation of polio- 
myelitis virus resulted in extensive cellular degener- 
ation within a few days.** These changes were read- 
ily apparent when the tubes were observed under 
low magnification (Fig. 2). Furthermore, they were 
inhibited by type-specific antiserum; for example, 
the cytopathogenic effect of Lansing virus was 
neutralized by Lansing antiserum, but not by 
serums containing antibodies against the Brunhilde 
or Leon type of poliomyelitis virus. Thus, the specif- 
ic cytopathogenic effect of the poliomyelitis viruses 
provided a simple indicator of viral activity. It 
appeared that under properly controlled conditions, 
for the isolation, titration or typing of these viruses, 
one tissue culture, in effect, could therefore replace 
one monkey. 

In 1951 the tissue-culture method was success- 
fully employed for the direct isolation and serologic 
identification of poliomyelitis virus from materials 
obtained from patients with nonparalytic and para- 
lytic poliomyelitis.“ Twelve strains were isolated 
from feces, and 1 from the spinal cord in a fatal 
case; of the 13 strains, 10 were classified by in vitro 
technics as Leon-like and 3 as Brunhilde-like. In 
these studies both suspended-cell and roller cultures 
were employed. However, the rapidity with which 
the cytopathogenic effect becomes apparent in roller 
tubes and the ease with which it may be observed has 
led to the use of the fixed-cell type of culture“. . ** 
for the isolation and identification of these agents. 
It has been found that human myometrium and 


foreskin, both readily available, grow well in roller 
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tubes, and these tissues are now employed routinely 
in the laboratories at the Children’s Hospital. 
For certain purposes, the roller method has been 
simplified by others and slanted tubes that are not 
rolled have been used. % Decreased utilization of 
glucose by infected tissues has been reported as yet 
another manifestation of the cytopathogenic action 
of the poliomyelitis viruses.“ 

The demonstration that certain monkey tis- 
sues® *? support the growth of the poliomyelitis 
viruses in vitro was an important development. The 
availability of monkey tissues in the established 


poliomyelitis research center has led several groups 
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culture medium developed by Morgan, Morton and 
Parker“ was first utilized in studies on poliomyelitis 
by the Toronto group!“ , % and has now been 
adopted in several laboratories. 

An important technical development was the dem- 
onstration by Svedmyr, Enders and Holloway***° 
that satisfactory complement-fixing antigens for 
each of the three antigenic types of poliomyelitis 
could be prepared from the fluids harvested from 
infected cultures. Such fluids, concentrated by the 
filtration technic of Seibert, i were used in the drop 

nt-fixati procedure of Fulton — 
Dumbell. Recently, certain strains of virus that 


Ficure 2. 1 Roller-Tube Culture Human Embryonic Skin-Muscle 
were Initiated (A) and Lore Days after — 7 the Brunhilde Strain of Virus 122 and 


Few cells remain in the infected culture (B), the majority C 


to che extensive use of monkey testicular or kidney 
tissues .. The observation that tissues obtained 
from immune as well as normal monkeys support 
virus growth“ was of both practical and theoretical 
interest. 

It is to be expected that a progressive simplifi- 
cation and standardization of tissue-culture methods 
will occur as the technics are further adapted to 
large-scale use. Recently Scherer, Syverton, and 
Gey*’ reported the propagation of poliomyelitis 
viruses in cultures prepared with a strain of human 
malignant epithelial cells maintained for two years 
in the laboratory; this work points to a readily 
available supply of standardized human tissue. 
Simplification of mediums has been directed pri- 
marily to elimination of protein-containing ma- 
terials. Melnick and Riordan* have employed a 
hydrolysate of lactalbumin. The synthetic tissue- 


Cultures 


produce high titers in roller cultures (tissue culture 


infectivity titer of 10 have been propagated; with 
these strains, the infected culture fluid serves as a 
complement-fixing antigen without concentration.“ 
Application of Technics 

Study of the behavior of the poliomyelitis viruses 
in vitro. It is now apparent that the poliomyelitis 
viruses may be cultivated in vitro in a wide variety 
of non-nervous human tissues, both embryonic and 
mature, normal and malignant. Thus evidence of 
multiplication in cultures prepared with the follow- 
ing tissues was obtained“ 11: skin muscle, intes- 
tine, foreskin, testicle, spleen, heart, adrenal gland, 
uterus, thyroid gland; an embryoma and a neuro- 
blastoma. Evidence of multiplication in tonsillar 
tissue has also been educed. Illustrative of the ex- 
perience with suspended cell cultures are the results 
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presented in Figure 3, summarizing the er ob- 
tained with 9 different types of tissue derived from 
a single human embryo. Similarly, a variety of mon- 
key tissues, including testicle, kidney, “ 1, , 48, 86 
muscle,“ 4 lung“ and intestine®® will support 
multiplication in vitro. The results obtained with 
the tissues listed are not dependent upon the in- 
clusion in these tissues of neural elements. The 
cytopathogenic effect of inoculation of tissue cul- 
tures with the poliomyelitis viruses appears to be the 
reflection of specific injury by these agents. Specific 
cytopathogenicity has been manifest in a variety of 
types of cells; indeed, with the exception of carti- 
lage, no clearly resistant cell type has been en- 
countered in these studies, indicating that multi- 


ication of the — 1 
9 Different Tissues 
. (Reproduced from Weller et 
Permission of the Publishers.) 


Mouse ectivity LDw dilution 


plication occurs in vitro in cells of diverse origins. 
Further evidence for this fact has been presented by 
Scherer and Syvertonꝰ who have cultivated polio- 
myelitis virus in morphologically pure cultures of 
monkey fibroblasts, and of human epithelial cells“ 
derived from carcinoma of the cervix. 

Various investigators have studied the pattern of 
multiplication of the poliomyelitis viruses in cul- 
ture. , 11. 46, 40, 58, 59 After the introduction of a small 
inoculum there is a lag period before virus is de- 
tected in the fluid phase, the duration of which is 
probably influenced by the culture technic employed, 
the strain of virus and the type of tissue, as well as 
by the amount of virus inoculated. The lag phase is 
followed by a period of rapid release of virus into 
the fluid. Thereafter, virus is released at a reduced 
rate, which appears to be determined by the number 
of cells that have escaped infection and the condition 
of the culture per se. Scherer and Syvertonꝰꝰ have 
presented convincing evidence that multiplication 
occurs in discrete cycles. 

Brown, Ackermann and Schieble“ first employed 
the culture method for studies on the biosynthesis of 
poliomyelitis virus. They presented evidence that l- 
methionine was essential for virus growth, multi- 
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plication being inhibited in the presence of the struc- 
tural analogue, dl-ethionine. Investigations on ad- 

antimetabolites are being continued by 
Brown® * and in other laboratories. 

Various strains of virus have been observed to 
differ under in vitro conditions both in cytopatho- 
genicity and in the infective titer attained. A low 
order of cytopathogenicity for monkey tissues has 
been noted in certain rodent- adapted strains, o, * * 
particularly the Lansing strain. It has been estab- 
lished that the apparent infectivity of these viruses 
for animals may be altered on prolonged propa- 
gation in tissue culture. During the serial propa- 
gation of Lansing virus for periods up to three 
hundred and thirty-one days in human skin-muscle 
tissues, a marked decrease in the infectivity titer 
for the mouse was observed,” although virus pro- 
duction as assayed by the in vitro technic remained 
at a high level throughout. A similar reduction in 
mouse pathogenicity has been noted on cultivation of 
the Lansing strain in monkey tissue.** Serial culti- 
vation of the Brunhilde strain in human embryonic 
skin-muscle tissue also resulted in a decrease in 
virulence of the virus for monkeys, 10, % although, 
again, no alteration of the capacity of the virus to 
multiply in vitro occurred. Thus, a majority of 
monkeys receiving an intracerebral inoculum of the 
passage virus containing 100,000 to 1,000,000 tis- 
sue-culture infective doses showed no paralysis. It 
is to be noted that the recognition of the decrease 
in animal pathogenicity observed on prolonged culti- 
vation in this experiment was dependent on the 
availability of an alternative method of viral 
assay — namely, titration in vitro. Observations of 
this type are primarily of interest in demonstrating 
that the tissue-culture method may be applied to 
problems of developing and selecting mutants of 
altered pathogenicity. To date, the poliomyelitis vi- 
ruses have been cultivated only in tissues of human 
or monkey origin. It is an interesting paradox that 
the Lansing group of agents that multiply in mouse 
tissues in vivo apparently fail to do so in vitro. On 
theoretical grounds, in attempts to develop a mu- 
tant suitable for use as a live immunizing agent, it 
would be desirable to employ tissues biologically 
unlike those of man. Attempts at propagation of the 
poliomyelitis viruses in cultures of chick tissues have 
been unsuccessful. In this connection the recently 
reported propagation of the MEF 1 strain of polio- 
myelitis virus in the embryonated hen’s egg 
has great potential significance. 

Evidence of interference between the antigenic 
types of poliomyelitis virus in tissue culture has now 
been presented.“ This observation represents an- 
other application of the culture method to the study 
of poliomyelitis virus and host cell relations. 

Problems of diagnosis, pathogenesis and epidemi- 
ology of poliomyelitis. The diagnosis of a viral in- 
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fection is usually established by the demonstration 
of a characteristic pathologic change induced by the 
agent, by the isolation of the agent or by the demon- 
stration of a rising titer of specific antibodies in 
paired blood specimens obtained from the patient. 
Tissue cultures are now employed in special lab- 
oratories for the isolation and identification of the 
poliomyelitis viruses and for the assay of specific 
antibodies, both for diagnostic purposes and in stud- 
ies on the distribution of infection in population 


groups. 

Poliomyelitis virus may be isolated from feces 
if cultures are inoculated with a portion of the 
supernatant of centrifuged fecal suspensions to 
which antibiotics have been added, and the cultures 


Taste 1. Type Distribution Poliomyelitis Viruses Frey 
by the Tissue-Culture Method from Patients at the Children 
Medical Center, Boston.* 
Year No. or No. or Viausts By Tyre 
Viruses 
Tyrrep 
1 11 111 
(LANSING) (LEON) 
9 9 0 
cies 22 3 0 19 
86 31 27 


*Combined data of Robbins et ales and Kibrick and Eaders. 7. 


then observed for the appearance of cytopathogenic 
pt It is necessary to demonstrate that the ob- 

served degenerative changes are specific by per- 
formance of in vitro neutralization tests. In brief, 
one performs these tests by inoculating new cul- 
tures with mixtures of the appropriate antiserums 
and fluids from the original cultures and again re- 
cording the presence or absence of cytopathogenicity. 
This procedure specifically identifies any poliomye- 
litis virus present. Typing of the virus thus isolated 
is an essential step, since fecal specimens may con- 
tain either nonspecific cytotoxic substances or, of 
more import, other viruses, such as certain members 
of the Coxsackie group, which may be cytopatho- 
genic.“ 68. 6° Kibrick and Enders’ have contin- 
ued earlier studies“ on the isolation of poliomye- 
litis virus from fecal specimens obtained from pa- 
tients admitted to the Children’s Hospital in Boston 
with a diagnosis of paralytic or nonparalytic polio- 
myelitis. Some of the findings to date are sum- 
marized in Table 1; these demonstrate that all three 
types have been encountered. It is of interest that 
in this study, poliomyelitis virus has been isolated 
from 95 per cent of a group of 39 patients with 
paralysis and in only 64 per cent of those in a group 
of cases diagnosed clinically as nonparalytic polio- 
myelitis. Other workers are utilizing tissue culture 
in a similar manner: Riordan et al.“ reported 21 
isolations, Youngner and his co-workers described 
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37 isolations, and Syverton and Scherer’ recently 
noted the recovery and typing of 40 strains. 

The development of antibodies during the course 
of an infection with the poliomyelitis viruses may 
be demonstrated by neutralization in vitro or by 
complement fixation employing tissue-culture virus 
as antigen. Additional work is necessary before the 
limitations of these procedures are defined and their 

value established. In the light 
of present limited experience, it appears that in- 
fection is usually associated with the de 
of neutralizing antibody that i is type specific, where- 
reaction 


tions are 
in general accord with those of previous workers 
derived from animal experimentation. The in vitro 
neutralization test is being applied to the problem 
of antibody surveys in various populations in sev- 
eral laboratories, as well as to the assay of specific 
antibody in pools of gamma globulin. This technic 
is also being utilized in studies on pathogenesis. 
Bodian and Paffenbarger™ have now established 
the presence of a viremia in 3 persons with abortive 
poliomyelitis by isolation of virus both in the 
monkey and in tissue culture, and have followed 


To expedite the application of the culture technic 
to routine diagnostic problems studies are in prog 
ress that are designed to develop a simplified tissue- 
culture system that would be available com- 
mercially. It is possible that the hospital diagnostic 
laboratory will, in the future, be able to order cul- 
tures from a central supply source, and receive such 
cultures in a form ready to inoculate. Illustrative 
of effort in this direction is the observation of 
Syverton and Scherer™ that cultures prepared with 
the “Hela” strain of human epithelial cells will with- 
stand shipment by train or plane for long distances. 

P of immunization. I „the immuniz- 
ing material of choice would be composed of live 
agents, devoid of pathogenicity, but retaining anti- 
genicity. As noted above, experimental studies with 
tissue cultures in various laboratories are being di- 
rected toward the development of such attenuated 
viruses. The problem is manifestly difficult, for not 
one but at least three modified poliomyelitis viruses 
must be combined in a polyvalent vaccine. At- 
tention has therefore been directed also to the po- 
tentialities of inactivated tissue-culture virus as im- 
munizing material. Virus cultured in non-nervous 
tissue is obtainable in a concentration equal to or 
exceeding that present in infected monkey nervous 
tissue. Since it is devoid of the sensitizing compon- 
ents present in monkey tissue, such a cultured virus 
when injected does not present the problem of pos- 
sible demyelinating encephalitis. In 1950, Milzer 
and his associates** noted that the intraperitoneal 


192 


Vol. 249 No. 5 


injection of tissue-culture virus in mice conferred a 
degree of protection to subsequent intracerebral in- 
oculation. In 1951 it was reported” that partial pro- 
tection followed intramuscular inoculation of mice. 
In the following year Salk and his collaborators” 
made the significant observation that tissue-culture 
virus inoculated intramuscularly in monkeys was 
antigenic and that the incorporation of a mineral-oil 
adjuvant with the virus enhanced the antibody re- 
sponse. Furthermore, culture virus treated with 
formalin in minimal concentrations sufficient to de- 
stroy infectious activity was found to be antigenic. 
The antigenicity in monkeys of virus-adjuvant mix- 
tures was also described by Wood et al.“ Salk and 
his co-workers, in an extension of their studies, have 
now investigated the antibody response in children 
after the injection of inactivated virus produced in 
cultures of monkey testicular or kidney tissue. In 
a preliminary account of work in progress,“ they 
report that inoculation of combined vaccine pre- 
pared with oil adjuvants and containing the three 
types of formalin-inactivated virus is followed by 
the appearance of antibodies against the three 
agents. The immunologic response approximates that 
produced by the pathologic process itself. Although 
they stress the preliminary nature of these findings, 
it is obvious that their observations constitute an 
important advance. It is to be noted that in this 
study the culture technic made possible the produc- 
tion of the immunizing material and was employed 
in the assay of its effectiveness. 

Detection of previously unrecognized viruses. The 
application of tissue-culture methods to the prob- 
lem of virus isolation from patients with a clinical 
diagnosis of poliomyelitis has resulted in the re- 
covery from feces of cytopathogenic viruses that are 
not pathogenic for the monkey. In the original study 
of Robbins et al.** 2 such viruses were encountered. 
One remains unidentified and is probably a new 
entity; the other is a member of the Coxsackie 
group, which is cytopathogenic for a variety of 
human tissues“ and has been classified by the Yale 
group as a new antigenic type (Boston).“ Sub- 
sequently, 8 additional agents have been isolated“ 
that are not ; poliomyelitis viruses. These 
viruses are of especial interest because they were 
all isolated from patients with nonparalytic polio- 
myelitis seen during 1951 at the Children’s Hospital. 
At least 4 have been shown not to belong to the 
Coxsackie group. While their interrelations are be- 
ing studied, the findings to date suggest that during 
1951 infection with a hitherto unrecognized group 
of intestinal viruses was prevalent in Boston. 
Melnick and his associates“ similarly isolated from 
human feces 10 agents that are cytopathogenic and 
are not neutralized by poliomyelitis-immune ser- 
ums; 3 of these appear to be members of the Cox- 
sackie group, but 7 still under investigation, ap- 
pear to be unknown entities. These findings suggest 
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that the application of tissue-culture technics will 
result in the detection of a number of previously un- 
recognized intestinal viruses, much as the intro- 
duction of the technic of isolation by inoculation of 
the suckling mouse has resulted in the recognition of 
the variety of 4 oy now loosely classified as the 
“Coxsackie grou 

In 1949, Sabin and Steigman“ reported the iso- 
lation of “poliomyelitis” virus of low virulence for 
the monkey from the stools of 4 patients with 
“summer grippe.” One of these viruses, which in 
the monkey produced lesions confined to the olfac- 
tory portal, has now been studied in tissue culture 
by Steigman and Kokko.” It manifests a cytopatho- 
genic effect but appears immunologically unrelated 
to the 3 recognized types of poliomyelitis virus. Its 
relation to those isolated in Boston and New Haven 
remains to be determined. The majority, if not all, 
of these new agents have been isolated from cases 
of so-called “nonparalytic poliomyelitis”; they may 
prove to be distinct from the true poliomyelitis 
viruses. However, it is to be recalled that until re- 
cently the poliomyelitis viruses were isolated in the 
monkey and are defined in terms of the pathologic 
changes observed in that animal.“ It is possible 
that the use of tissue-culture isolation methods will 
reveal the existence of a fourth group of true polio- 
myelitis viruses, capable of producing paralysis in 
man and possessing little or no pathogenicity for 
the monkey. In the search for such a hypothetical 
poliomyelitis virus, as well as in other studies de- 
signed to isolate previously unrecognized etiologic 
agents from human infections, it appears desirable 
to use a human tissue-culture system. 


Discussion 


It is already apparent that the technical pro- 
cedures reviewed above are applicable to the study 
of entities other than poliomyelitis. For example, 
the efforts to isolate the etiologic agent of varicella 
that originally led to the use of cultures prepared 
with human tissues have been continued, the im- 
proved technics developed during the studies on 
poliomyelitis being employed. Recently, cytopatho- 
genic agents that produce intranuclear inclusions 
in vitro have been isolated from 6 different speci- 
mens of varicella vesicle fluid and passed serially in 
tissue culture; 2 agents having similar character- 
istics have likewise been obtained from patients with 
herpes zoster. Another example of the application 
of these methods is found in the recent isolation in 
cultures of 7 cytopathogenic agents from patients ob- 
served during the epidemic of an exanthem of un- 
known etiology that occurred in the Boston area 
in the late summer of 1951. Although, as previous- 
ly emphasized, the conditions and phenomena ob- 
served in vitro are different from those obtained in 
vivo, it is obvious that the human tissue-culture sys- 
tem provides an alternative in certain cases at least 
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to the utilization of human volunteers in the study 
of the infectious entities of man that possess a high 
degree of host specificity. 


. Hanks, J. H., and Wallace, R. E. 
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MASSIVE PNEUMOPERITONEUM DURING 
GASTROSCOPY TREATED BY NEEDLE 
PUNCTURE OF THE ABDOMEN 


Emanvuet M. Rappaport, M.D.,* anp 
Sipney Finxet, M. D. 


JAMAICA, NEW YORK 
ASTROSCOPY with the flexible, finger-tip 


instrument is, as a rule, an innocuous diag- 
nostic procedure. The sudden onset of pneumo- 
peritoneum during the course of this examination, 
however, is a complication that is usually distress- 
ing to the patient and alarming to the examiner. 
Although occasionally the condition is unsuspected 
until the examination has been concluded, usually 
the gastroscopist is immediately apprised of the 
accident by his inability to inflate the stomach 
with air or by the collapse of the stomach that 
had been inflated. Simultaneously, the abdomen 
becomes distended and tympanitic, with loss of 
liver dullness. The discomfort of the patient varies 


Associate visiting physician physician-in-charge, Gastro-Intestinal 


Formerly, resident in medicine, Queens General Hospital. 


with the quantity of air insufflated into the peri- 
toneal cavity. At times p it may 
be associated with mediastinal, ‘scrotal or even 
cervical emphysema. 

It seems obvious that p it m during 
gastroscopy results from perforation of the stomach. 
Nevertheless, there have been repeated accounts of 
this complication without the demonstration of a 
visceral perforation on careful inspection of the 
stomach at laparotomy. 

Schindler and Berk? reported the inability of 
the surgeon to find a free perforation of the stomach 
in patients operated on shortly after pneumo- 
peritoneum sustained during gastroscopy. In 1947 
Chamberlin’ recounted a similar fruitless search for 
a gastric perforation. He concluded that if faced 
with a similar situation he would deflate the ab- 
domen by needle puncture and await further signs 


of perforation before subjecting the patient to 


operation. However, subsequent reports“ cited 
surgical exploration for suspected gastric 
tions that were not found. 

The case presented below is the first recorded in 
which the method recommended by Chamberlin*® 
was employed. The excellent result obtained by 
this simple measure suggests that it is the thera- 
peutic procedure of choice for this complication 
and confirms his opinion that operation is not 
always indicated. 


Case Report 
A7 old woman was admitted to the hospital on March 
21, 1951, because of intermittent diarrhea of 1 month’s dura- 
tion. The temperature, pulse and respirations were normal; 
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the blood pressure was 90/60. There was slight epigastric tender- 
ness but no palpable masses. 

X-ray a astroscopic examinations showed a small gastric 
ulcer on the curvature of the loric region. It was 
i as a benign lesion despite fact that ated 
gastric analyses with histamine revealed absence of free hydro- 

ic acid. After 6 weeks on an ulcer diet without antacids 
the ulcer could no longer be visualized on x-ray examination. 
Gastroscopic study was repeated on June 9. Some resistance 
was encountered in the passage of the instrument through the 
cardia but the stomach was entered and inflated. The gastric 
mucosa was seen only momentarily, and then the stomach col- 
lapsed. Simultaneously, the patient complained of excruciat- 
ing abdominal pain. a became markedly dis 
and tense, and since the light of the instrument could be seen 
abdominal wall it was i that a pneumo- 
—— had occurred; accordingly, the instrument was wi 
wn. 

The patient became markedly dyspneic and cyanotic, with 

a rapid. feeble pulse, and writhed in pain. Since the immediate 


Re 
** 


Ficure l. 2 Film of the Abdomen, Showing Massive Pneumo- 

peritoneum Still Present Twenty-Four Hours after Gastroscopy. 

Despite the large quantity of air in the abdomen the patient was 
quite comfortable. 


and the pulse and respirations improved. 
icillin was administered in doses of 300,000 units every 4 
hours. She was fed parenterally for 48 hours, during which the 
abdomen was generally tender but soft and the temperature 
and pulse remained normal. She refused to permit the pas- 


ves of 
Since she was comfortable no attem 
i iqui — 


> program, 


Discussion 
The mechanism of massive p 


during gastroscopy without demonstrable visceral 
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perforation is still a matter of conjecture. Schind- 
ler' believed that in his case a tiny perforation of 
the stomach had occurred and had sealed off and 
thus could not be demonstrated three hours later 
at operation. Chamberlin’ believed that the air 
in the peritoneal cavity had diffused through the 
thin base of the gastric ulcer that was present in 
his case. Fierst, Robinson and Lasagna® suggested 
that with increased intragastric pressure from spasm 
of the cardia or pylorus, air may be forced into 
the perivascular sheaths through a weak point in 
the mucosa. On reaching the serosa the air readily 
dissects along the peritoneal reflections of the 
stomach, forming large vesicles, which rupture and 
thus account for the p perit without a 
gastric perforation. 

However, if pylorospasm or weak points in the 
stomach wall predisposed to this complication 
gastroscopy would be a hazardous procedure in 
patients with large gastric ulcers or pyloric ob- 
struction. Actually, its rarity is indicated by the 
fact that the case reported above is the first observed 
in over 3000 gastroscopic examinations. 

The excellent response to needle puncture of the 
abdomen in this patient, who experienced extreme 
symptoms, indicates that this conservative measure 
should be employed when the p perit 
is massive. Even this would be unnecessary in a 
patient with few associated symptoms. Surgical 
intervention is apparently indicated in few cases 
and then only after clinical observations indicate 
that a visceral perforation exists. Since gastroscopy 
is always performed on a fasting patient the danger 
of leakage from a tiny perforation is less serious 
than it would be from a spontaneous perforation. 


SuMMARY 

A case of massive p perit occurring 
during gastroscopy is presented. Deflation of the 
abdomen by needle puncture was followed’ by un- 
eventful recovery. 

Since a visceral perforation has not been demon- 
strable in other cases of this type, an initial trial 
of such conservative management appears indicated 
for this complication. 
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problem was the relief of pain and respiratory embarrassment 
from massive pneumoperitoneum, an area midway between the 
umbilicus and the anterior superior spine of the iliac crest was 
infiltrated with 1 percent procaine, and a needle passed into 
the peritoneal cavity. Air escaped through the needle with a 
hiss, and the abdomen was slowly deflated. The needle was 
withdrawn when the hissing sound stopped although a con- 
siderable amount of air remained in the abdomen, since liver 
dullness remained obliterated. The pain diminished consider- 
REFERENCES 
taken in the erect position 24 hours after gast still showed 
ter 2 days, and subsequent recovery was uneventful. ‘She was D 
discharged on . 15, and has been followed for 16 months 
on the hospita pete — during which she has had 
no gastrointestinal complaints. 
2 6. Ferst, 8. M., Robinson, H. M., and Lasagna, I. Interstitial gastric 
Perforstion 34:1202-1215, 1951, 
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BY THE LONDON POST 
The Royal Touch 
Joun Lister, M.D. 

LONDON, ENGLAND 


RONATION year has brought expressions of 

loyalty to the Crown from all sections of the 
community, and the medical profession has not 
been backward in paying its own homage. Many 
journals have published coronation issues, and 
these have recalled in special articles the long- 
standing royal patronage of the profession and the 
keen interest that many monarchs have taken in 
the health of their people. 

E. Ashworth Underwood, in an article in the 
British Medical Journal, Coronation Number,* 
traces the relation between the Crown and medicine. 
He describes how St. Bartholomew’s, the oldest 
London hospital and dating from 1123, came into 
being through the generosity of King Henry I. 
The Augustinian monk, Rahere, traveled from 
England to Rome, where he had a vision in which 
the apostle St. Bartholomew instructed him to 
“found at Smithfield a Tabernacle of the Lamp, a 
temple of the Holy Ghost.” On his return to Lon- 
don he found that this site in Smithfield was owned 
by the King, who was, however, gracious enough 
to allow the monk to build a priory upon it with a 
hospital attached. Since the time of its early 
foundation, St. Bartholomew’s has always cared 
for the “sick poor,” and to the present day each 
new intern is reminded of this when he is given 
his “charge” concerning his duties. 

After the dissolution of the monasteries Henry 
VIII took the revenue of St. Bartholomew’s priory 
into his own hands and granted royal charters, 
under the terms of which the hospital is still chiefly 
administered. 

It was also during the reign of Henry VIII that 
a certain organization of the medical profession 
took place. Surgery, medicine and the art of the 
apothecary had not previously been clearly dif- 
ferentiated, and quackery was rife. Thomas Linacre, 
physician to the King, was anxious for reform and 
was instrumental in framing an act of Parliament 
providing that no one should practice medicine 
within the City of London without passing an ex- 
amination conducted by the Bishop of London 
or the Dean of St. Paul’s. Six years later, in 1518, 
the King founded the College of Physicians, of 
which Linacre became the first president and to 
whose influence the foundation was largely due. 
The surgeons also became recognized during the 
same reign, and Thomas Vicary, who treated the 
king for varicose ulcers with temporary success, 
. A. Medicine and crown, Brit, 1. J. 1:1185-1191, 
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was largely responsible for the act of Parliament of 
1540, which united the barbers and the surgeons 
in the Barber-Surgeon Company. 

So it was that when Queen Elizabeth I ascended 
the throne in 1558, the physicians were just ceasing 
to be under the influence of the Church and the 
surgeons had been elevated to the dignity of a 
profession, but the apothecaries were still associated 
with the grocers. This last was the cause of much 
hard feeling. The physicians complained that the 
apothecaries not only compounded drugs but also 
saw patients; the apothecaries complained that the 
physicians not only saw patients but also com- 
pounded drugs, and the grocers complained that 
the apothecaries sold not only drugs but also gro- 
ceries. The apothecaries sought a remedy to the 
dispute by asking for a monopoly in the com- 
pounding and selling of drugs, but in spite of their 
representations, Queen Elizabeth I, in 1588, re- 
fused to grant them their request. (I cannot help 
wondering whether this is why in this country the 
American drugstore is facetiously described as 
that wonderful place where one can buy anything 
except drugs.) 

In any event, medicine progressed greatly in the 
days of Henry VIII and Elizabeth I, and through 
many successive reigns the medical profession has 
received the sovereign’s encouragement and patron- 
age. It is particularly appropriate to recall at this 
coronation time, the practice known as the Royal 
Touch. As L. A. Underwood again states, the gift 
of healing by touching with hands was supposed to 
be conferred on the sovereign at his coronation. 
The practice dates in this country from 1066, when 
the king “‘cured an affected girl.”” The disease most 
commonly treated by touching was scrofula or 
tuberculous cervical lymphadenitis, but patients 
suffering from other conditions were also brought 
for treatment. King Henry VII made the practice 
a religious ceremony and gave each patient a golden 
“angel,” which was hung around the neck. Charles II 
is said to have touched 90,000 persons in nineteen 
years, and Pepys has described the religious cere- 
mony as carried out in his day. Queen Anne used the 
practice as a means to demonstrate her hereditary 
right to the throne, and Samuel Johnson was among 
her patients when he was brought as a child of two 
and a half years, with tuberculous lymph nodes 
in the neck. The custom finally disappeared on the 
accession of George I, and since that time the sove- 
reign’s interest in the people’s health has become 
based on the sound scientific advances of modern 
times. In this respect, it seems fitting that in the 
month before Queen Elizabeth II was crowned, 
she laid the memorial stone of the new Royal College 
of Surgeons in Lincoln’s Inn Fields. Much of the 
college was destroyed by enemy action in 1941, and 
the new building is designed to enlarge the institu- 
tion to accommodate all its scientific and educa- 
tional activities. At the ceremonial laying of the 


stone, Sir Cecil Wakeley, president of the College, 
said that the great hall would be the heart of the 
new college, where its scientific and social meetings 
would be held. Above the hall there would be three 
new floors to accommodate laboratories and muse- 
ums, and, at a later stage, a new residential block is 
to be built by the generosity of the Nuffield Trust, 
chiefly for overseas students. Perhaps the Queen’s 
laying of the foundation stone of this great new 
project in her coronation year may be regarded as 
a contemporary Royal Touch, from which it may 
be hoped that many thousands far from Lincoln’s 
Inn Fields will derive benefit. 
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CASE 39311 
PRESENTATION OF CASE 


First admission. A sixty-five-year-old mentally 
retarded widow was admitted to the hospital com- 
plaining of increasing shortness of breath. 

Three years previously dyspnea, orthopnea, 
ankle edema and intermittent discomfort across 
the chest relieved by nitroglycerin, had first 
developed. For these symptoms she was treated 
at another hospital for several months with digi- 
talis and mercurial diuretics. After discharge she 
took digitalis and mercurial diuretics intermit- 
tently and remained active and well. Four or five 
months before admission an x-ray film of the chest 
demonstrated cardiac enlargement of moderate 
degree, chiefly of the left ventricle, and congestive 
changes in both lungs (Fig. 1). Two months before 
admission, when she was admitted to a second hospi- 
tal because of pneumonia of the right upper lobe 
due to a Type 14 pneumococcus, she was told that 
she had “rheumatic heart disease with a leaky 
valve.” On examination an aortic diastolic murmur 
was heard, and the spleen was palpable 5 cm. below 
the left costal margin. Treatment consisted of 


digitalis, mercurial diuretics, antibiotics and nitro- 
glycerin. At this time because of recent night sweats, 
fever, anorexia and cough, tuberculosis was con- 
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sidered, but studies were negative. Five days be 
admission, after a mild upper respiratory infection, 
the symptoms of cough dyspnea, edema and or- 
thopnea recurred, and it was necessary for her to 
sleep in a chair. There were no chills, fever, chest 
pain or hemoptysis. She had omitted the digitalis 
for four days before entry. 
At the age of ten the patient had had an episode 
of swollen, painful knees and ankles associated 
with fever and was told that she had rheumatic 
fever. At twenty-five years of age, during her only 
pregnancy, she had poliomyelitis, which left her 
with a shortened right leg. At the age of thirty- 
five, while living in Rhode Island, she had “ma- 
laria.” At the age of fifty-one she passed 2 small 
kidney stones. She denied syphilis and claimed 
to have had 6 negative blood tests. 
Physical examination showed a slightly pale 
and alert woman with mild dyspnea. The neck 
veins were pulsating but not distended. There 
was a left lateral thoracolumbar scoliosis with 
a dorsal kyphosis and an increased anteroposterior 
diameter of the chest. A loud pleural friction rub 
was heard over the right middle lobe anteriorly, 
and breath sounds were decreased at the right 
base. There was no dullness. Bubbling rales were 
present at both lung bases. The heart was enlarged, 
the border of cardiac dullness extending to the 
anterior axillary line on the left. The rhythm was 
irregular, and the pulmonic second sound was louder 
than the aortic. The following murmurs were heard: 
a Grade 1 aortic systolic, a Grade 2 to 3 aortic 
diastolic along the left sternal border, a Grade 2 
apical systolic and a questionable mid-diastolic 
rumble at the apex. There were no thrills, but 
capillary pulsations and a Corrigan pulse were 
present. Both the liver and the spleen were palpable 
2 fingerbreadths below the respective costal margins. 
There was a +++ pitting edema of the ankles 
and mild cyanosis of the nail beds. 
The temperature was normal, the pulse 108 
and irregular, and the respirations 28. The biood 
pressure was 160 systolic, 70 diastolic. 
Urine specimens had a maximum specific gravity 
of 1.019 and gave + to ++ tests for albumin; 
after the first week of hospitalization the sediment 
contained 10 to 20 red cells, 2 to 10 white cells 
and occasional granular and hyaline casts per high- 
power field. A urine culture was negative. The 
blood hemoglobin was 11 gm. per 100 cc. and the 
white-cell count on admission was 19,000, with 
80 per cent neutrophils and 20 per cent lympho- 
cytes. Thereafter, the white-cell count was normal, 
with 80 per cent neutrophils and 16 per cent lym- 
phocytes on one occasion. The total protein was 
7.54 gm., the albumin 3.36 gm. and the globulin 
4.18 gm. per 100 cc. A bromsulfalein test was nega- 
tive, as was the blood Hinton reaction. A throat 
culture grew out alpha-hemolytic and nonhemolytic 
streptococci and a few diphtheroids. The prothrom- 
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bin time was 14 seconds (normal, 13 seconds). The 
nonprotein nitrogen on admission was normal but 
rose on the eighth hospital day to 68 mg. and on 
the thirteenth day to 100 mg. per 100 cc., falling 
on the fifteenth day to 50 mg. per 100 cc. On the 
fifteenth hospital day the serum chloride rose to 
119 milliequiv. per liter; the carbon dioxide was 
10.0 milliequiv. per liter. An electrocardiogram 
on admission showed auricular fibrillation with 


Ficure I. Roentgenogram of the Chest Sixteen Months before 
the Final Admission, ing Evidence of Ventricular Enlarge- 
ment and monary Congestion. 


nonspecific T-wave changes, including T-wave 
inversion over the precordium. A roentgenogram 
of the chest on admission revealed a large amount 
of density in the anterior segment of the right upper 
lobe (Fig. 2). There were also considerable densities 
elsewhere in both lungs, particularly in the central 
portions. The heart was moderately enlarged, 
and there was some fluid in the right pleural cavity. 
Three days later a second chest film demon- 
strated a linear density in the right-lower-lung 
field. The heart shadow was enlarged chiefly 
to the left, and the cardiac thoracic ratio was 
14:24 cm. There appeared to be enlargement 
of the left ventricle and possibly of the right. The 
left atrium was not definitely enlarged. The right 
leaf of the diaphragm moved less well than the 
left. The spleen appeared quite large. A barium- 
swallow examination and gastrointestinal series 
were not remarkable. 

In the hospital the patient had occasional tem- 
perature elevations to 101°F. She was treated 
with oxygen, ammonium chloride, digitoxin, crysti- 
cillin and Mercuhydrin. On this regimen, by the 
fourth hospital day the lungs were clear, the legs 
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reduced in size and nontender, and she reverted 
to a normal sinus rhythm, although the murmurs 
remained unchanged. Dicumarol therapy was 
started on the second hospital day but was dis- 
continued after four days because of apparent 
sensitivity. She was discharged three weeks atter 
entry on a low-salt diet, digitalis, 0.1 gm. every 
other day, Mercuhydrin, 1 cc. intramuscularly 
every week, and nitroglycerin as needed for oc- 
casional chest pains. 

She was followed in the Medical Clinic at monthly 
intervals and was doing fairly well with occasional 
ankle edema and fine basal rales in the lungs. A 
urea clearance test showed a maximum clearance 


Ficure 2. Roentgenogram of the Chest at the Time of the First 
Admission, Showing — ed Density in the Right Upper 


This had completely disappeared in a film taken four days later. 


of 27 per cent. An electrocardiogram disclosed 
a normal sinus rhythm, with nonspecific changes 
in the ST segment and T waves. She was last seen 
five months before the second admission. A roent- 
genogram of the chest taken two months after 
discharge while the patient was being followed 
in the Out-Patient Department showed evidence 
of congestive heart failure (Fig. 3). 

Final admission (nine months after first admis- 
sion). The patient was admitted to the Emergency 
Ward complaining of severe chest pain. She was 
unable to give a coherent history, but according 
to the family she had been fairly well until three 
months prior to entry, when a chronic cough and 
occasional chest pain developed. These symptoms 
continued, and for the three or four weeks before 
admission she had had nightly shaking chills and 
sweats, with chest and side pain and marked dys- 
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pnea. During this period she was forced to sleep 
sitting in a chair and had frequent episodes of 
paroxysmal nocturnal dyspnea. She had had no 
dysuria, hematuria or melena. 

On examination she was in acute respiratory 
distress, sweating profusely, cold, clammy and 
cyanotic. She was incontinent of urine and feces. 
The neck veins were distended to the jaw and pul- 
sating. There were fine rales at the lung bases 
but no dullness. The heart was enlarged, with 
an irregular rhythm and a definite gallop, but sounds 
were difficult to hear because of the labored respi- 
rations. The liver edge was palpable 4 fingerbreadths 
below the right costal margin and was very tender. 


— 
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Ficure 3. 
Fairly Severe 


There was + to ++ edema and excoriations of 
both legs. 


The temperature was 100°F., the pulse 72 and 
irregular, and the respirations 35. The blood pressure 
was 75 systolic, 45 diastolic. 

Examination of the blood showed a hemoglobin 
of 11.0 gm. per 100 cc. and a white-cell count of 
12,500, with 75 per cent neutrophils. An electro- 
cardiogram was consistent with a posterior myo- 
cardial infarction. 

In the hospital she was treated with Cedilanid, 
oxygen, morphine, epinephrine and Mercuhydrin. 
Ten hours after entry the chest was clear, respi- 
rations were 30 per minute, and she appeared to 
3 8 however, an hour later she suddenly 
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DiFFERENTIAL DIAGNosis 


Dr. Mytes P. Baker*: This is the story of 
two successive hospital admissions of a sixty-five- 
year-old patient, with the murmur of valvular 
heart disease and the story of congestive heart 
failure, who finally entered the hospital in a state 
of circulatory collapse with electrocardiographic . 
evidence of posterior myocardial infarction and 
died suddenly. Certain unusual features about 
this case stand out in the history. Can I assume 
that this woman had rheumatic heart disease with 
aortic regurgitation? I think I can. It is highly 
unlikely that she had syphilitic aortitis with aortic 
regurgitation on that basis because the serologic 
test was negative. In about 80 per cent of cases 
of syphilitic aortitis the test is positive. I think 
some twenty years ago in a series of such cases 
reported at Johns Hopkins Hospital the figure given 
was somewhat higher than that. Secondly, auricular 
fibrillation is unusual with aortic regurgitation. 
Moreover, if she had syphilitic aortitis, aortic re- 
gurgitation and enlargement of the left ventricle, 
with heart failure on that basis beginning three 
years before death, her course would have been more 
rapid. Once such patients have evidence of conges- 
tive heart failure, the progress of the disease is rapid. 

To go back to the unusual features, I shall list 
them as follows: first, the diffuse densities noted 
in the lungs by x-ray examination on the first hos- 
pital admission, which do not sound in description 
like the typical picture of congestive heart failure; 
secondly, fever, which she had before the first ad- 
mission and during the first three weeks of the 
first hospitalization, and which for the month before 
admission had been suggested in a sense by the 
frequent chills; and, thirdly, the hyperglobulinemia 
described once. Was that repeated? 

Dr. Rosert H. Fenne wt, Jr.: No, it was not. 

Dr. Baker: I should think one should find out 
whether the determination would have been the same 
twice. Two other unusual features were the sple- 
nomegaly and the appearance of renal insufficiency 
in the second week of the hospital stay at a time 
when the congestive heart failure apparently was 
improving. Those findings require some explanation. 
I think I had better ask Dr. Wyman to show the 
x-ray films because a good deal depends on their 
appearance. 

Dr. Stantey M. Wyman: The initial examina- 
tion of the chest, sixteen months before the final 
admission, shows the cardiac enlargement very 
well (Fig. 1). There is enlargement of the left 
ventricle and very possibly of the right ven- 
tricle. I do think there is evidence for saying that 
the left atrium is definitely enlarged. The hilar 
and central pulmonary vascular shadows are 
increased in prominence, consistent with a chronic 
degree of pulmonary congestion. I do not see any 
*Phywcaau, Massachusetts General al. 
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intracardiac calcification, but this might be over- 
looked on films and is best seen at fluoroscopy. 
The next examination is the reportedly negative 
gastrointestinal series, which I think is not un- 
usual. I cannot exclude tiny varices, but I do not 
think they are present. There is a small hiatus 
hernia, but I doubt if it is significant. The next 
examination of the chest, done during the first ad- 
mission about six months after the original exami- 
nation, demonstrates the large density described in 
the right-lung field (Fig. 2). This is an area of ho- 
mogeneous density, which lies in the upper lobe and 
may represent some form of consolidation. There is, 
however, a diffuse increase in density throughout 
both lungs lying chiefly centrally that is more univer- 
sal than the density in the upper-lung field already 
described. 

Dr. Baxer: That first film must have been taken 
elsewhere before the first hospital admission — 
that is, two months before the patient had gone 
into the other hospital and the diagnosis of pneu- 
mococcal pneumonia had been made. 

Dr. Wyman: I think that is correct. This first 
set of films was not recorded in the protocol. 

Dr. FENXNEII: The old record was lost; I did 
not know that any x-ray films were taken in the 
other hospital. 

Dr. Wyman: Four days later there has been 
a startling change in the lungs; they now appear 
clear; the density in the right-upper-lung field 
and the other over-all density in the lung have dis- 
appeared largely if not entirely. The last exami- 
nation was made two months later. 

Dr. Baker: When she was an outpatient after 
discharge from the hospital? 

Dr. Wyman: Probably; and we have none in 
the last entry. On the next set of films there is 
again an over-all patchy density in the lung fields 
that is not as homogeneous as that on the original 
set of films (Fig. 3). It seems to be more linear 
and patchy and more mottled, and the hilar shadows 
again appear very much more prominent than 
they did two months previously. I think the over- 
all increase in size of the chest is quite well seen. 
There is some fluid in the pleural space. The heart 
shadow is not sharply defined. 

Dr. Baker: Is that a miliary type of density? 

Dr. Wyman: It is larger than a miliary process, 
if miliary is considered to refer to the size of a millet 
seed, and the densities are somewhat more linear 
than a miliary process is. There seem to be inter- 
spersed patchy densities in addition to the linear 
changes, some of which appear to be engorged 
lymphatics and some to be vascular. 

Dr. Baker: The lymphatics of the lung or along 
the bronchi? 

Dr. Wyman: I should think it was running out 
along the vascular tree of the lung, but some periph- 
eral lymphatics were engorged; we see this in 
cardiac decompensation. 
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Dr. Baker: She was not in outstanding de- 
compensation at that time, as far as we know; 
she came into the Out-Patient Department. 

Dr. Wyman: This picture is unusual for cardiac 
decompensation; these densities are more linear 
and sharply defined than the usual engorged vessel. 

Dr. Baker: Will' you comment on the enlarged 
spleen? 

Dr. Wyman: I am sorry, I forgot to mention 
that. It is quite well seen and is definitely enlarged. 

Dr. Baxer: I think these x-ray examinations 
of the chest are important because they show a 
sort of conglomeration here two months after this 
woman was said to have had a pneumococcal pneu- 
monia. They show that spotty diffuse infiltration 
at a time when according to the protocol she did 
not have many symptoms of congestive heart failure. 

As a way of explaining these five unusual features 
in the history, the enlarged spleen, the fever, the 
abnormal blood protein, the kidney changes and 
the x-ray picture, I had considered the possibility 
that this was another case of valvular heart dis- 
ease and unexplained fever, which always makes 
one think of subacute bacterial endocarditis. The 
unusual x-ray films tend to call my attention to 
something else. The Type-l14 pneumococcus is 
said to be about the tenth most common finding 
in pneumococcal lobar pneumonia and is particu- 
larly frequent in children, but is not a common 
mouth inhabitant. These films, however, make 
one wonder whether the patient really had a pneu- 
mococcal pneumonia two months before admission 
and if so, how much it cleared up before she was 
discharged from the other hospital. I am not sur- 
prised that the physicians were concerned about 
tuberculosis and tried to rule that out —I suppose, 
by doing a skin tuberculin test, which one would 
expect to have been negative if this woman had 
had sarcoidosis. These films seem to me consistent 
with sarcoidosis. Do you think so, Dr. Wyman? 

Dr. Wyman: I do not consider the two sets of 
films taken six months after the original examination 
consistent with sarcoidosis. I should think of an 
acute process that had cleared very rapidly in the 
course of four days. 

Dr. Baker: That rapid clearing certainly would 
be unusual. That feature argues against such an 
explanation for this x-ray picture; but I found a 
case in which, in films taken a few days apart, there 
was remarkable clearing of pulmonary sarcoidosis.* 
I think the reappearance of this sort of picture 
two months later should make us think of that 
diagnosis in a woman who had an enlarged spleen 
and hyperglobulinemia. 

What else could have produced such a readily 
palpable spleen in a woman with congestive heart 
failure? One possibility is the combination of con- 
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gestive heart failure and an asthenic build. I can 
remember feeling only one palpably enlarged spleen 
in congestive heart failure, and that was not verified 
at post-mortem examination. If the patient had 
subacute bacterial endocarditis as well as rheumatic 
heart disease, that would explain the splenomegaly 
and also the change in the serum globulin level, 
which may increase to a modest degree in subacute 
bacterial endocarditis. The mechanism of that 
is not clear. Such a hyperglobulinemia has been 
noted in sarcoidosis by several observers. If this 
woman had had sarcoidosis with enough pulmonary 
infiltration as well as heart disease, the terminal 
fever would have been quite in keeping. The fever 
is not an outstanding symptom of sarcoidosis unless 
there is marked activity and particularly pulmonary 
lesions. Judging from the impaired urea clearance, 
I can only conclude that this woman had definite 
renal insufficiency in the last few months of life. 
That would be difficult to explain on the basis 
of this premise of sarcoidosis. That disease does 
involve the kidneys, but rarely to the point of renal 
insufficiency. 

Another more common possibility that might 
explain the feverishness and chest pain before the 
terminal admission, of course, is repeated pulmonary 
embolization and infarction, which the physicians 
must have considered during the first admission 
and for which Dicumarol administration was pre- 
sumably begun, but it would be unusual for pul- 
monary infarcts to clear in the course of four or 
five days, would it not, Dr. Wyman? 

Dr. Wyman: Yes. I should like to go back to 
the question of sarcoidosis. I do not see how sar- 
coidosis could produce these x-ray pictures; I cannot 
go along with that. I should have to consider pul- 
monary edema very strongly at that time. What 
else could do it I do not know; that is the only 
condition I can think of that would clear so quickly 
in the x-ray films. 

Dr. Baxer: Can you say that there was also 
congestive heart failure? 

Dr. Wyman: The picture does not look quite 
typical of congestive heart failure. I am concerned 
about something else; I should make pulmonary 
congestion the major consideration, but I think 
there may have been something else as well. 

Dr. Baker: I think this woman had rheumatic 
heart disease with congestive heart failure, that 
she died with posterior myocardial infarction and 
that she may have had either an associated sar- 
coidosis or multiple pulmonary infarcts. 

Dr. Wyman: We have been interested in these 
miliary processes in the lungs; 1 patient who had 
a process not unlike this turned out to have amy- 
loidosis. I suppose there is no chance of that con- 
dition in this case. 

Dr. Baker: I thought of the possibility of amy- 
loidosis in relation to the spleen, but the amyloidosis 
would have to have been primary. With primary 
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amyloidosis, certainly, I should expect more al- 
buminuria and a low serum protein rather than 
the relatively high protein reported. 
Curnicat D1aGnoses 
Acute posterior myocardial infarction. 
Arteriosclerotic heart disease. 
Congestive heart failure. 
?Rheumatic heart disease. 
Scoliosis due to old poliomyelitis. 
Dr. My es P. Baxer’s DiacGnoses 


Rheumatic heart disease, with congestive heart 
failure. 

Myocardial infarction. 

?Sarcoidosis. 

?Multiple pulmonary infarctions. 


ANATOMICAL DIAGNOSES 


Rheumatic endocarditis, chronic, aortic and mitral 
valves. 
Coronary- artery disease with myocardial in- 
farction, old. 
Embolic occlusion of left anterior descending 
Embolie glomerulonephri 
Chronic pyelonephritis. 
Healed infarcts of spleen and kidneys. 


tis. 


Parnorocical Discussion 


Dr. FENNELL: The most interesting change was 
in the heart. It was about twice the normal size, 
weighing 550 gm., which is quite large for a woman 
of the size of this patient. On the aortic valve in- 
volving all three of the cusps were grayish-yellow 
vegetations, which varied in size from very minute 
up to 1 cm. in diameter. They had extended down 
on the left ventricular endocardium, and there 
were also vegetations on the mitral valve. This 
heart, I am sure, had been the seat of previous 
rheumatic infection. There was thickening and 
fibrosis of the valves, and some shortening of 
chordae tendineae of the mitral valve. 

Microscopically, the vegetations were typical 
of subacute bacterial endocarditis, with fibrin, 
platelets, leukocytes and easily seen clumps of 
bacteria, gram-positive streptococci. There was 
also some evidence of healing in that there were 
foci of calcification and some giant-cell changes 
in these vegetations. In the myocardium there was 
no evidence of the damage or changes one sees 
in bacterial endocarditis, but there was an old 
scar in the apex and considerable coronary-artery 
disease. In addition there was a loose thrombus 
in the anterior descending branch of the left coronary 
artery that microscopically looked like a fragment 
of vegetation in that it contained some calcification 
and several foci of bacteria. It is most unusual 
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in our experience for this to occur. There was no 
evidence of active rheumatic myocarditis. A number 
of sections of the myocardium gave no evidence 
of active rheumatic fever. 

In the spleen there were old infarcts —I do not 
know how old they were but certainly old enough 
to have become converted partially into fibrous 
tissue. No evidence could be found of malaria, 
and there was no pigment, no fibrosis and no changes 
other than in the scars. The kidneys contained 
old scars and in addition microscopically showed 
old inactive pyelonephritis and, as might have 
been expected with bacterial endocarditis, embolic 
glomerul hritis. The explanation of the pul- 
monary changes noted in the x-ray films was con- 
gestion and edema. 

Dr. Wyman: That could not have been due 
to tiny emboli? 

Dr. FeNNELL: We often see small thrombi or 
emboli in patients who have congestive heart failure, 
but we found none in this patient. I do not know 
how long this patient’s disease had lasted. I suppose 
it must have started approximately a year before 
she died although from the anatomic standpoint 
I do not know how one could be certain of that. 
On looking at her chart, one can see that she had 
some swinging fever up to the time she was dis- 
charged after the first admission. Certainly, the 
disease can run this long a course, and I think it 
is likely that this was the explanation for her illness 
for one year. Of course, she had coronary-artery 
disease, and I think she actually died of congestive 
heart failure. 

Dr. Javier Correa: Did the aorta show syphilitic 
aortitis? 

Dr. Fenne tt: Grossly, it looked like syphilitic 
aortitis, but microscopically we could not find 
any signs of that disease. 


CASE 39312 


PRESENTATION OF CASE 


. Asixty-seven-year-old man came to the Emergen- 
cy Ward because he had vomited blood. 

The patient had been well until the evening before 
admission, when he passed a considerable amount 
of dark-red blood by rectum and continued to 
pass large quantities of blood to the time of ad- 
mission. He had also vomited blood once during 
the night. There were no other symptoms. 

The past history was noncontributory except 


that two years before admission he reported to 


the Out-Patient Department because of pain in 
the shoulder. At that time the hemoglobin was 
20 gm., and the nonprotein nitrogen 50 mg. per 
100 cc., and a phenolsulfonephthalein test showed 
35 per cent excretion of the dye in one hour. A tenta- 
tive diagnosis of angina pectoris was made, and 
the patient was advised to return but he was not 
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seen again until the present admission. There 
was no history of a large alcoholic intake or jaundice. 

Physical examination showed a well developed 
and well nourished but pale man. The heart and 
lungs were normal. The abdomen was soft and 
nontender. The spleen was palpable 4 cm. below 
the left costal margin, and the liver edge 2 cm. 
below the right costal margin. The rest of the 
examination was negative. 

The temperature was 98°F., the pulse 110, and 
the respirations 20. The blood pressure was 110 
systolic, 70 diastolic. 

The urine was normal. Examination of the blood 
revealed a hemoglobin of 11.5 gm. per 100 cc. and 
a white- cell count of 32,500, with 92 per cent neutro- 
phils. The serum nonprotein nitrogen was 82 mg. 
per 100 cc., and the prothrombin time 16 seconds 
(normal, 14 seconds). The sodium was 141 mil- 
liequiv., the chloride 103 milliequiv., and the po- 
tassium 4.7 milliequiv. per liter. A stool guaiac 
test was ++-++. 

In the hospital the patient was given five transfu- 
sions in about six hours. The pulse dropped to 
96, and the blood pressure had stabilized at about 
130 to 140 systolic, 80 diastolic. The skin was 
warm and dry. A gastrointestinal series demon- 
strated a small hiatus hernia, large esophageal 
varices, a normal duodenal cap and no gastric ulcers. 
There were no signs of renewed bleeding during 
the night, but the next afternoon the blood pressure 
dropped, the pulse rose, and the hemoglobin was 
8.0 gm. per 100 cc. After a balloon tube had been 
passed and transfusions started, the patient was 
taken to the operating room, where a transthoracic, 
transesophageal ligation and plication of bleeding 
esophageal varices, as well as a repair of the hiatus 
hernia, were performed. 

The immediate postoperative course was satis- 
factory, and there was no evidence of further bleed- 
ing. On the fourth postoperative day the serum 
total protein was 5.1 gm., the albumin 3.6 gm., 
the globulin 2.8 gm., the nonprotein nitrogen 47 mg., 
and the alkaline phosphatase 14.7 units per 100 cc.; 
the sodium was 135 milliequiv., the potassium 
3.7 milliequiv., and the chloride 101 milliequiv. 
per liter. The cephalin flocculation was ++ in 
twenty-four and forty-eight hours, and the pro- 
thrombin time 16 seconds (normal, 14 seconds). 
A roentgenogram of the chest revealed some en- 
largement of the heart, apparently of the left ven- 
tricle. There was some linear atelectasis in both 
lower-lung fields. 

On the tenth postoperative day the patient began 
to complain of crampy abdominal pain. Peristalsis 
was normal, and he was passing feces by rectum. 
Since the operation the temperature had been 
irregular and slightly elevated to 99.5°F., and the 
pulse steady at 85. Neither of these changed with 
the onset of abdominal pain. A plain film of the 
abdomen did not show any abnormal distention 
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of the bowel. The spleen was enlarged, and there 
was some lack of definition of structures of the 
posterior abdominal wall. During the next few 
days similar abdominal pain recurred from time 
to time but was unassociated with any change 
in clinical or laboratory findings. There was no 
fever or leukocytosis, and the bowels had moved 
well. On the sixteenth hospital day the patient 
complained of severe pain, which was steady and 
located in the midabdomen. The abdomen was 
more protuberant than before, and there was some 
poorly localized tenderness in all quadrants. There 
was shifting dullness; peristalsis was normal. The 
white-cell count was 15,500. A second plain film 
of the abdomen did not reveal abnormal distention 
of the bowel. He vomited once during the day, 
but later in the day felt better after an enema. 
During the next two days he was ambulatory but 
still complained of some intermittent lower ab- 
dominal pain. Two days later he complained of 
constant epigastric pain relieved only temporarily 
by 75 mg. of Demerol. He had continued to move 
his bowels; the stools were guaiac negative. On 
examination bowel sounds were fairly good; there 
was still dullness in the flanks. Late on this day 
the temperature rose to 100.5°F., and the pulse 
to 115. On the next day he appeared ill although 
his temperature and pulse were not elevated. The 
chest was clear. The abdomen was somewhat dis- 
tended, with some dullness in the flanks. Peri- 
stalsis was absent. There was some tenderness 
to percussion over the right lower anterior portion 
of the chest. The liver edge was not palpable, but 
the spleen was felt 5 fingerbreadths below the left 
costal margin. The white-cell count was 17,900; 
the hemoglobin was 13.0 gm. per 100 cc. Later in the 
day pain increased, and the abdomen was more 
distended. There was evidence of more fluid; peri- 
stalsis was still absent, and there was rebound 
tenderness. On a diagnostic abdominal paracentesis 
8 cc. of yellow, opalescent and nonodorous fluid 
was recovered that contained 600 white cells per 
cubic millimeter, 98 per cent of which were neutro- 
phils. On the following day pain had continued, 
and ascites had increased. Another plain film of 
the abdomen was normal. A second abdominal 
paracentesis produced 1800 cc. of slightly bloody 
fluid. This contained 9100 cells per cubic milli- 
meter, 8750 of which were red cells. On subsequent 
examination there was no localized tenderness, 
and peristalsis was normal. The temperature was 
99°F., and the pulse 100. The white-cell count 
was 33,000, with 84 per cent neutrophils; a stool 
specimen gave a +++-+ guaiac test. Several 
hours later an operation was 
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Dr. Jacos Lerman*: On admission the spleen 
was felt 4 cm. below the left costal margin; on the 
*Associate physician, Massachusetts General Hospital, 
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twenty-first hospital day it was 5 fingerbreadths 
below the costal margin. Can someone tell me 
in size? 
Dr. Evcar B. Tart: According to the record 
on admission the spleen was somewhat larger than 
it had been. 
Dr. Lerman: The problem is twofold: to make 
a diagnosis of the original condition that this pa- 
tient had and to determine the condition for which 
he was operated on. When I realized that he had 
ia and that he was bleeding, I expected 

to find either a gastric or a duodenal ulcer; there- 
fore, the finding of varices was unexpected. From 
the initial history I can assume that he had poly- 
cythemia and that everything else that followed 
was a complication of the polycythemia. He had 
lost considerable blood before admission so he 
must have had a high hemoglobin. He still had 


blood loss and dilution, 
went down to 8 gm. in spite of 6 

transfusions. The original diagnosis of angina 
pectoris was probably correct because many patients 
with polycythemia have angina pectoris and may 
have congestive heart failure as well. 
The varices, then, must be explained. How do 
esophageal varices develop in a patient with 
polycythemia? The two most likely explanations 
are cirrhosis — some of these patients have portal 
cirrhosis — and splenic-vein thrombosis, which in 
my opinion is more likely. The evidence for liver 
damage is slight. On two occasions the prothrombin 
time was reported to be normal. In spite of all 
the blood lost, the total protein was fairly good, 
with an albumin-globulin ratio of 1.3 and the ceph- 
alin flocculation was ＋ r. All that, without 
any obvious evidence of jaundice or ascites on 
admission or soon after admission, argues against 
the presence of any serious is. 
When bleeding continued the patient was operated 
upon and varices were plicated. He was well for 
at least ten days after operation until generalized 
midabdominal pain occurred; the spleen was per- 
haps slightly more enlarged and a suggestion of 
ascites was noted in the x-ray films. There was 
no evidence of distended loops of bowel on x-ray 
examination at first, and there was no fever or 
leukocytosis, but by the sixteenth day, evidence 
of obstruction — more distention, diffuse tender- 
ness and obvious ascites — appeared. The white- 
cell count went up to 15,500, and yet peristalsis 
was said to be good; the abdominal symptoms 
worse, and ascites i 
ps I should see the x-ray films now. 

Dr. Joseru Haneun: The gastrointestinal 
examination reveals definite esophageal varices. 
The spot films particularly show the large veins 
well. The film of the abdomen, in which the stomach 
is filled, demonstrates a generous spleen and a 
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liver only questionably enlarged. The stomach 
is not grossly abnormal, and the duodenum seems 
to be within normal limits. There is probably some 
retained material within the stomach. A series 
of plain abdominal films made over a three-week 
interval show what appears to be some progressive 
enlargement of the spleen. In the first plain film 
of the abdomen, one would be hard put to be certain 
that ascites was present, but in the last two films — 
possibly the last three films — one can see evidence 
of fluid, particularly in the pelvis; in the last film 
one notes considerable fluid within the abdomen, 
with much bulging of the flanks and obliteration 
of the normal psoas-muscle shadows. In none 
of these films do I see any clear-cut evidence of 
obstruction. The chest films do not contribute 
a great deal. The heart is only questionably en- 
larged, the diaphragm is elevated, and there are 
a few streaks of linear density at the bases that 
are either scars or zones of atelectasis. 

Dr. Lerman: In the first few days that the gas- 
trointestinal problem existed peristalsis persisted, 
ascites developed and distention progressed. The 
ascitic fluid was exudative and contained a small 
amount of blood. The character of the process 
in a patient with polycythemia is highly suggestive 
of the development of further thrombosis of the 
poital system, including the mesenteric radicles, 
resulting in paralytic ileus and peritonitis. It is 
difficult to understand why on the day before oper- 
ation, after paracentesis, peristalsis returned and 
tenderness disappeared. The leukocytosis per- 
sisted, and apparently there was blood in the stool; 
both are consistent with mesenteric-vein thrombosis 
and a gangrenous bowel. 

Another possibility is gangrenous gall bladder, 
suggested by severe epigastric pain and the tenderness 
over the anterior portion of the right side of the chest. 
If this had been a gangrenous gall bladder it would 
have to have perforated to produce the ascites, 
but the protocol clearly stated that the fluid was 
not infected and did not have the odor of fluid 
produced by a perforated viscus. One has to con- 
sider acute pancreatitis, but there does not seem 
to be enough evidence for this. The progressive 
increase in the spleen suggests torsion, but this 


In . presence of polycythemia a complicating 
tumor is not uncommon. In one reported series 
of patients with polycythemia the incidence of 
cancer was extremely high' — 10 to 15 per cent — 
so one must think of the possibility of an intra- 
abdominal tumor or metastases of an intra-abdomi- 
nal tumor that caused partial abdominal obstruc- 


tion. 

On the whole, the symptoms can best be explained 
by thrombosis of the portal system with mesenteric 
thrombosis, resulting in gangrenous bowel and 
requiring surgical intervention; the diagnosis of 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


the original condition is polycythemia and splenic- 
vein thrombosis. 

Dr. Tuomas H. Green, Jr.: The physicians 
on the Service, reasoning much as Dr. Lerman 
has, thought the primary diagnosis was polycy- 
themia vera. We believed we were fortunate to have 
the record of the single outpatient visit, for at least 
we knew the patient had an elevated hemoglobin 
one year before admission. He never returned 
for follow-up studies. We believed the episode 
that brought him to the hospital represented bleed- 
ing esophageal varices, developing on the basis 
of splenic-vein thrombosis. In view of the poor 
renal function and the possibility of underlying 
liver disease we hoped not to have to operate on 
him, but when the varices bled again twenty-four 
hours later, it was necessary to go ahead with trans- 
thoracic ligation and plication. Postoperatively, 
he was well until about the eleventh day, when 
he began to suffer intermittent bouts of abdominal 
pain, which we were unable to diagnose definitely 
until nearly two weeks later. We considered 
throughout his course the possibility of mesenteric- 
vein thrombosis, a diagnosis that is at times no- 
toriously difficult to make, because the thrombosis 
may progress very slowly and produce a benign 
clinical picture. Serial x-ray films of this patient’s 
abdomen were normal except for slowly increasing 
ascites. Repeated stool guaiac tests were negative. 
Finally, when the ascites became marked enough, 
diagnostic paracenteses were done. On the last 
one, red cells appeared in the fluid, and simultaneous- 
ly the stool became guaiac positive. This 
to be conclusive evidence of mesenteric thrombosis. 


Curnicat DiaGnoses 
Mesenteric thrombosis, with gangrenous bowel. 
Polycythemia vera. 
Splenic-vein thrombosis, with bleeding esophag- 
eal varices. 
Dr. Jacop Lerman’s D1aGNosEs 


Mesenteric-vein thrombosis, with gangrenous 
bowel. 


Polycythemia. 
Thrombosis of portal system. 
Splenic-vein thrombosis. 
AnaTomicaL DiacxosEs 
Mesenteric-vein thrombosis, with infarction of 
segment of mall bowel. 
(Polycythemia.) 


PaTHoLocicat Discussion 


Dr. Green: At operation there were several 
liters of serosanguineous peritoneal fluid. Beginning 
a few inches below the ligament of Treitz, the small 
bowel was involved in varying stages of infarction 
and gangrene for a distance of about a meter. The 
mesentery supplying this segment was markedly 
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edematous and thickened, and the veins were greatly 
distended. Resection of the involved bowel and 
mesentery was carried out, and thrombi could be 
seen plugging the veins in the portion of mesentery 
removed. 

Dr. Tart: The specimen we received was a 90- 
cm. segment of small bowel, the middle third of 
which was dark red, congested and somewhat ne- 
crotic in appearance. Some of the veins in the 
mesentery had obvious gross thrombi, two of which 
were moderately adherent to the vein wall. This 
was a typical picture of a mesenteric-vein thrombo- 
sis, with necrosis of the bowel. This patient is 
still in the hospital; Dr. Green, perhaps you could 
tell us more about the postoperative course. 

Dr. Green: After this second episode of throm- 
bosis we became quite concerned about further 
thrombotic manifestations and started him on 
Tromexan and Dicumarol to control that aspect 
of the clotting mechanism. Subsequently, the 
radiologists agreed to give spray radiation to reduce 
the platelets. Dr. Laurence Robbins informed us 
that he had never seen a polycythemia go on to 
further thromboses once radiation therapy had 
been started. We proceeded on that premise, and 
the patient has done very well since. The platelets, 
which were around 800,000, have dropped in three 
or four weeks to a normal of about 300,000; he 
has had no further thrombosis; the ascites is clearing 
and he is nearly ready to go home. 

Dr. Lerman: What was the hemoglobin? 

Dr. Green: It was 11.0 gm. per 100 cc., and 
the white-cell count around 5000. 

Dr. Kurt J. Isseupacner: Did the liver appear 
nodular at operation? 

Dr. Green: At laparotomy the liver was some- 
what nodular. There may well have been some 
portal-vein thrombosis as well. However, the liver- 
function studies remained negative. 

Dr. DAxiEL S. Elis: When I saw the patient 
about twelve hours before he was operated on, 
I believed the most likely diagnosis was mesenteric 
thrombosis but that there was not enough evidence 
of it to warrant exploration at that time. Within 
the next twelve hours, because the house staff gave 
him diligent attention and looked at him every 
three or four hours, we were able to make the diag- 
nosis, to operate on him and to resuscitate him 
from a state that, twelve hours before, I did not 
think he could survive. 

There is another patient in the hospital at the 
present time who has had portal hypertension 
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and who after a shunt operation and splenectomy 
has developed a marked degree of polycythemia; 
and developed thrombosis of the subclavian véin. 
We are confronted with the same problem of treat- 
ment as we were with this man. 

Dr. Tart: This patient is a typical example 
of those with polycythemia, who, according to 
Wintrobe,? frequently have hemorrhage from eso- 
phageal varices. At times the hemorrhage may be 
massive and may be associated with splenomegaly, 
as in this patient, and with hepatomegaly, but 
cirrhosis apparently is not too common a compli- 
cation of this disease. Of course, as Dr. Lerman 
mentioned, thrombosis of the mesenteric vein is 
a frequent complication and is often mistaken 
for peritonitis and perforated duodenal ulcer, which 
these patients may have as well. 

Dr. Mapan M. Sincu: How frequently do you 
see so much ascites in mesenteric thrombosis? 

Dr. Tart: I think one may assume that in this 
patient there was an element of possible portal- 
vein thrombosis, or at least obstruction of the portal 
vein as well, because I doubt if the small focus of 
mesenteric thrombosis with necrosis of the bowel, 
as this patient had, would produce such a massive 
ascites. 

Dr. Ellis: How massive was it? 

Dr. Green: We withdrew 1800 cc. on the last 
tap. We have seen ascites occur before with necrosis 
of smaller segments of the bowel. When the bowel 
becomes gangrenous fluid accumulates rapidly. 

Dr. Sincu: It was on account of the excessive 
ascites that the question of hepatic-vein thrombosis 
was raised. 

Dr. Issevspacuer: I think the diagnosis of hepat- 
ic-vein thrombosis was thought not likely because 
there was no jaundice and the liver was not enlarged. 

Dr. Tart: The possibility of hepatic-vein throm- 
bosis was discussed in the record, and it was pointed 
out that the liver was not enlarged and there was 
no jaundice, so that was discarded as being un- 
likely. 

Dr. Sincu: Gross jaundice is not frequent in 
hepatic-vein thrombosis.“ 

Dr. Tart: The 2 patients I have seen with heat 
ic-vein thrombosis were jaundiced. 
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A SINGLE STANDARD 


Tue Journal, on March 19, 1953, published a 
paper on group practice with branch centers in 
a rural county, which had been presented by its 
author at a meeting of the Medical Care Section 
of the American Public Health Association. It 
described the experiences of a group that had been 
established in 1946 in rural Columbia County, 


New York. 


This group, the Rip Van Winkle Clinic, has 
met with a firm and apparently growing opposition 
on the part of many of the physicians of Columbia 
County, who have been moved to express their 
criticisms in a strongly worded communication 
printed elsewhere in this issue of the Journal. The 


Journal, which accepted the original paper and 
now publishes the letter, is taking no part in this 
controversy. Its interest is in maintaining an open 
forum where all reasonable views may be aired, 
and in trying to support high, even if changing, 
principles in medical practice, regardless of cases. 

Progress, it is perhaps safe to state, is a movement 
forward or a gradual betterment of things or con- 
ditions or ideals sometimes specifically defined 
as the “progressive development or evolution of 
mankind as a process.” Progress always means 
change, but certainly change does not always mean 
progress. Differentiations must often be made 
between mere change, which may be entirely de- 
structive, and progress, which has always a con- 
structive goal ahead, even if the movement toward 
that goal involves damage to existing structures 
or customs or ways of life. 

The science of medicine as well as its deployment 
is also in constant change; and change, unless very 
gradual, is a disturbing factor whether or not it 
represents progress. For rarely can new implements, 
new methods, new ideas be put into use without 
some loss of function and abandonment or destruc- 
tion of the old. 

The effort on the part of practitioners to keep 
up with the scientific advances in medicine is dis- 
turbing to personal equanimity as is all effort to 
meet constantly changing requirements. Efforts 
at bringing better medicine within the reach of 
ever-greater numbers require new ideas, new plans 
and new organizations, conspicuous among which 
have been prepayment or insurance plans and 
various experiments in group practice. 

Many of these attempts, all of which are pro- 
gressive in concept, have come to be accepted as 
representing real progress; some have proved 
to be abortive; others will be found to have failed 
because of poor design or poor organization or the 
emergence of selfish interests. One fundamental 
factor without which no organized effort deerves 
to succeed has been clearly stated in the communi- 
cation from the physicians of Columbia County: 
“...a@ group has the same responsibility and obli- 
gation to maintain medical ethics as does an individual 
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FURTHER PROGRESS IN THE STUDY OF 
POLIOMYELITIS 

As the epidemic peak of poliomyelitis approaches, 

two timely papers that consider various aspects 

in the control of the disease are presented in this 

issue of the Journal. The article by Siegel and 


Greenberg describes a study of the occurrence of 


poliomyelitis in households as the basis for deter- 
mining the value of gamma globulin in its control; 
the Medical Progress report by Weller presents 
the advances achieved, as measured mainly by 
contributions of the past five or ten years. 

The difficulties connected with the rational use 
of gamma globulin were recently the subject of 
editorial comment in the Journal'; most important 
is the inability to recognize the great majority of 
contagious cases of poliomyelitis and therefore 
the persons exposed to risk. Hence the necessity 
for relying on exposure to a known case within 
the family as one of the main indications for the 
administration of gamma globulin as a prophy- 
lactic. However, as Aycock and Eaton“ pointed 
out in 1925, the evidence is strong that the ma- 
jority of multiple cases within a family are from 
a common source. 

Stimulated by the necessity of establishing a 
scientific basis upon which to make judgments, 
Siegel and Greenberg set about gathering further 
data that might serve as a partial guide for the 
distribution and application of gamma globulin. 
Although multiple cases were found to occur in 
about 1 out of 20 to 40 households in which a case 
of poliomyelitis had already occurred, the efficacy 
of gamma globulin administration is presumably 
halved because about 50 per cent of patients in 
the multiple cases manifested neurologic signs 
within five days of infection in a sibling. Conse- 
quently, the tendency for multiple infections within 
a family to have a common source, as indicated 
by the elapsed time between the onset of successive 
cases in the household, seriously limits the pos- 
sibility of immunizing contacts of the first case. 
An unexpected finding was that the increased risk 
of clinically manifest infection after household 
exposure was proportionately greater from fifteen 
to thirty-four years of age than in the younger 
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groups. The older the patient, the less likely he 
is to have suffered from an infection of common 
source and the more reasonable it is to give the 
injection. On the other hand cases in persons 
fifteen to thirty-four years of age constitute a rela- 
tively small proportion of multiple infections within 
the family and the medical profession and public 
are left with their dilemma for “the difference did 
not seem great enough to compensate for the lower 
incidence of clinical infection over fourteen years 
of age in deciding which group would benefit most 
from the limited supply of gamma globulin.” 

A notable stimulus to investigative effort has 
been the development of tissue-culture technics 
for propagation of the viruses of poliomyelitis as 
reported by Enders, Robbins and Weller in 194% 
and 1950.4 Modifications were subsequently made 
by others in the interests of progressive simplifi- 
cation and standardization of method. Strains 
of poliomyelitis virus have now been successfully 
propagated for many months in cultures of non- 
nervous human or monkey cells, and satisfactory 
complement-fixing antigens for each of the three 
antigenic strains can be prepared from fluids har- 
vested from infected cultures. 

Until recently little diagnostic assistance could 
be promised the clinician, but now, as Weller points 
out, tissue cultures can be employed for the isolation 
and identification of the three main types of po- 
liomyelitis virus and for antibody assay in both 
diagnostic and epidemiologic studies. Thus Kibrick 
and Enders* have isolated poliomyelitis viruses 
from 95 per cent of a group of 39 patients with 
paralysis and from 64 per cent of a group of patients 
with signs of nonparalytic infection. It is interesting 
that in three of the four years studied to date one 
of the three main strains of viruses tended to pre- 
dominate heavily over the other two during a 
particular season. Such observations may have 
important epidemiologic applications as the problem 
is further clarified, and they are clearly worth study- 
ing in the interests of working toward an effective 
vaccine. 

According to Weller an effective vaccine will 
need to be polyvalent. Whether or not such a vac- 
cine must contain only the three prototype strains 
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of virus recognized at present is a matter of specu- 
lation now and of study in the future. 
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WORLD CONFERENCE ON 
MEDICAL EDUCATION 


Mepicat education, having had a thorough over- 
hauling by Abraham Flexner over forty years ago, 
is again to be critically reviewed. Such reforms must 
be periodic; progress toward an unattainable goal, 
represented by a hypothetical summit, is always 
over a series of plateaus, never by a constant grade; 
evolution is a matter of starts and stops. 

Flexner’s study of American medical schools was 
made in 1910 almost because of a popular demand, 
it was so long overdue in view of the rate at which 
medicine in general was then progressing. Many 
schools, even of university grade, were feund hope- 
lessly inadequate; many were closed as a result of 
the investigation, and the standards of most of the 
rest were raised and have remained ever since under 
the supervision of the Council on Medical Educa- 
tion and Hospitals of the American Medical Asso- 

The reforms of forty years ago are therefore still 
in effect, and it is safe to say that no low-grade 
schools of medicine are today accorded recognition 
in this country, if, indeed, any still exist. But again 
a reorientation is needed, not that medical education 
has actually deteriorated or is in any desperate need 
of reform, but that the subject with which it deals 
has been ever advancing, and education must review 
its own methods of operating and take stock of 
its own material if it is to keep up. For these forty 
years have witnessed unprecedented scientific, eco- 
nomic and social changes, and new methods of 
training, applied, perhaps, to different types of 
material, are necessary if education is not to be 
frozen in its tracks. Flexible and continually re- 
ceptive minds must be trained on a broader base 


of understanding if the doctors of tomorrow are 
to keep within their view at least the concept of 
scientific progress as well as an appreciation of the 
social and economic difficulties that are attendant 
on the proper distribution of medical care. 

To start somewhere near the beginning of any 
renaissance in medical education a new appraisal 
of the type and quality of medical-school graduates 
is essential even if the statement appears to reflect 
on the quality and training of some, at least, of 
today’s practitioners. Such an appraisal leads back 
to the selection of the medical student himself, and 
the suspicion lingers that too much emphasis is now 
placed on the scientific grades acquired in college 
and not enough on the quality and character of 
the individual, although the four years during which 
the students are. in college should give ample time 
and opportunity for their selection. 

Versatility is a requisite in the successful practice 
of medicine whether the physician is of the tough 
breed of family doctor or a specialist in one of the 
pin-point ramifications of a specialty. To be well 
educated he must at least be aware of the progress 
that is being made in other lines than his own; he 
must practice preventive medicine whatever his 
field, he must be thoroughly imbued with the spirit 
of public health, and he must appreciate the econom- 
ic difficulties with which the problem of the distri- 
bution of medical care is beset. The point of view 
of the physician must reflect his good citizenship. 
He must realize that the only constant in life is 
change, and that one of his main concerns is to help 
direct the advancing front of his profession into the 
most effective courses. 

To further the accomplishment of these obj ectives 
and to spread them widely, the First World Con- 
ference on Medical Education will take place in 
London next month. It will be held under the auspi- 
ces of the World Medical Association with the col- 
laboration of the World Health Organization and 
with the Council for International Organizations of 
the Medical Sciences and the International Asso- 
ciation of Universities participating truly an 
imposing array. Sir Lionel Whitby, vice-chancellor 
of Cambridge University and Regius Professor of 
Physic, will be the president. Dr. Hugh Clegg, 
editor of the British Medical Journal and a seasoned 
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veteran of many a council chamber, is secretary of 
the Program Committee. 

If nothing else materializes at this first meeting, 
at least forward-thinking educators of different 
countries will confer in the common language of 
intellectual and social communication, and will 
become acquainted with each other’s problems and 
ways of reacting to them. 


“GIANTS IN THE EARTH” 


Urn the title “Giants in the Earth” Ole Edvard 
Rölvaag, born the son of fishermen in the Norwegian 
north country, has written in a dramatic novel 
of the settling of the Dakota wheatlands by his 
own countrymen, transplanted like himself. His 
text is from the sixth chapter of Genesis, Verse 4: 

There were giants in the earth in those days; and also after 

that, when the sons of God came in unto the daughters of men, 

and they bore children to them, the same became mighty mca 
which were of old, men of renown. 

There are giants in the earth in these days also, 
of various statures and from different lands and 
circumstances of birth. Sometimes they come most 
vividly to mind in that sense of loss when the world 
loses them and the earth takes them again. 
Like Rölvaag, a native of Norway, Marius Smith- 
Petersen exemplified all that the New World owes 
to its Scandinavian pioneers, except that more 
than the others he remained a living bridge between 
his old world and his new. Frank Lahey, an illus- 
trious surgeon and a still greater leader, created 
a legend in surgery that will live long after him. 

Each of these was in his way a giant, and in meet- 
ing their minds, in. learning from their teaching 
and now in honoring their memories one may im- 
agine himself as traveling the same high road, in- 
spired by the same urgent necessity of getting the 
world’s work done. Faith, also, comes with the 
reflection that each one’s place will be filled; that 
the earth will feel the tread of giants still unborn. 


Dr. John M. Todd, of Monongahela city, re- 
lates that a new section of bone has been re- pro- 
duced, in place of a piece taken away by a surgical 
operation in a boy’s jaw, and that new teeth are 
being developed from the new bone. 

Boston M. & S. J., August 3, 1853 


THE NEW ENGLAND JOURNAL OF MEDICINE 


MARIUS NYGAARD SMITH-PETERSEN 


1886-1953 


Marius Nygaard Smith-Petersen was born at 
Grimstad, near the southern tip of Norway, on 
November 14, 1886, the descendant of a line of 
Norwegian sailingship owners. His parents were 
Morten and Kaia (Ursin) Smith-Petersen. After 
a year’s study in a Norwegian gymnasium he came 
to the United States at the age of seventeen and 
attended the West Side High School in Milwaukee 
from 1904 to 1906, then matriculated at the Uni- 
versity of Chicago. A year later he transferred to 
the University of Wisconsin, from which he grad- 
uated as a bachelor of science in 1910. 

In 1914 he received his medical degree at Harvard 
and after various internships engaged in the prac- 
tice of orthopedic surgery in Boston, in associa- 
tion with the late Dr. Elliott G. Brackett. On 
September 1, 1917, he married Hilda Dickenson, of 
Fitchburg, Massachusetts, who, with their two sons 
and a daughter, survives him. Loyal to his native 
land he remained a citizen of Norway until 1924, 
when he became naturalized in this country. 

Dr. Smith-Petersen’s rise to prominence in the 
field of orthopedic surgery was inevitable for one 
so single-minded in his love of his profession, and 
so determined that the skills he had acquired should 
be put to the widest possible use. An assistant in- 
structor in orthopedic surgery at the Harvard 
Medical School from 1920 to 1930, he became in- 
structor in the latter year and was clinical professor 
from 1935 to 1946, when he retired from formal 
teaching. In 1946 he retired also from his position, 
as chief of the Orthopaedic Service at the Mae 
sachusetts General Hospital, which he had filled 
with such distinction since 1929. 

He was a member of the International Society of 
Orthopaedic Surgeons; the American Orthopaedic 
Association and the American Academy of Ortho- 
paedic Surgeons, of which he was president in 1943; 
and of the New England and Boston Surgical 
societies. From 1942 to 1945 he was consultant 
to the Surgeon General of the Army. 

His impressive list of honors included an honorary 
degree from the University of Oslo in 1946 and 
membership in the Norwegian Surgical Society; the 
Grand Cross of the Royal Norwegian Order of St. 
Olaf, conferred in 1947; honorary membership in 
the British Orthopaedic Association and fellowship 
in the Royal Society of Medicine; honorary member- 
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ship in the French Academy of Orthopaedic Sur- 
gery, the Italian Society of Orthopaedic Surgery 
and Traumatology, the Royal Medical 2 of 
Edinburgh and the Canadian Orthopaedic Asso- 
ciation. 

Dr. Smith-Petersen’s fame, so far as one may be 
interested in such a measure ot a man, will rest 
on the bold and successtul attacks that he made on 
the intricate problems of his special field in surgery. 
His true greatness, to those who knew him, is a 
matter of more personal attributes. 

It is a matter of the gentleness, the simplicity and 
the spirit of dedication with which he accepted the 
burdens of so many people. It is a matter of the 
esteem and loyalty that he inspired in the pupils 
and associates who surrounded him during the 
thirty years of his protessional leadership. It is a 
matter of the affection of his many life-long friends. 
It is part of the quality that made him put the needs 
of his hospital above any personal considerations 
and led him to give to his native country a pro- 
fessional service and a personal devotion that were 
responsible for his characterization as Norway’s 
foremost ambassador in the United States. 


DEATH 
He was in his thirty-ninth Jey 
Dr. Allen — 241 —— Tufts Medical 


School in 1939. He was chief anesthesiologist, Fau Hos- 
em, One wae formerly a member of the staff of the Lahey Clinic. 
e was a member of the American of 
Inc., and a fellow of the 

He is survived LNA 
and four brothers. . 


REGARDING THE RIP VAN WINKLE CLINIC 


To the Editor: On March 19, 1953, the New E Journal 
Medicine published an article entitled “Group Practice with 
ranch Centers in a Rural County by Dr. Caldwell B. Esselsty n. 
Since this article contains many statements that convey erroneous 
impressions regarding past and present practice in Co- 
request publication 


lumbia County, the 

of — . icle gain the impression that, medi- 
rom this article one would t, 

cally speaking, Columbia Gon 1 been a backward com- 

munity. The hospital i in Hudson, New York, now the Columbia 

Memorial Hospital, was incorporated in 1889 and received its 

first patient in 1893. In 1900 a training school for nurses was 


established. This training school is still in tion. A gradual 
expansion occurred so that by 1924 the capacity was 100. 
In 1943, three before t Van Winkle Clinic = es- 


costs, the actual building 


County Medical Society, a county th unit was established. 
This unit has been maintained with a full-time health officer, 

veterinarian, sanitary inspector and nursi 8 At the time 
the Rip Van Winkle Clinic was establis were 
on the hospital staff the following — @2 


by 
te boards: 3 general surgeons, 1 ophthal 
Eee: 1 roentgenologist. In addition 
2 le internists and a well trained obstetrician. 


these doctors were residents of Columbia County and rendered 
full-time medical service. Through the Bender Laboratory affil- 
lood bank was established at the hospital, a service 
that has been active and available for the past six years. The 

of Hudson is located only 32 miles from the Alban — 


whose faculty has and still is, em for con- 
sultations. Many of these svi ive ee 


requent appearances. In an emer- 
gency consultants cannot 1— the faster 


doctors of the County for many years. 
Fee schedules in Columbia County have 22 been modest, 
and all the doctors have given considerable free medical care. 
lists in the County, not connected with the Clinic, use 

B Shield and Workmen's Compensation as the index for fees 
but frequently other types of insurance in which the fee 
— had ny Although no means test may ever have been 
a A* . Esselstyn, the services of a 
ployed. t should be noted that the provision for eu 


through any efforts on the part of the Rip 


the establishment of a cancer detection 
1947, 
7, 1947, at a meeting of the Comitia Minora of 
lum ‘County Medical Society, held at his request, yh 
cl the for © comer tention 
to be established at his office. 


ment of a cancer center in s office. Rules 
of 
Surgeons u approva oun ical Society 
— Tu. center could be estab lished Tee e further 


falsification a 


1 Sur cons 


1 
Society 


uently, the designation was 
ter to Cancer Di 


the American 
— Lists” until the lack of approval of the County 
was called to its attention. Subseq 


American — Surgeons. County Medica 


was not required for a 

To obtain funds from the American Cancer , a detection 
center must submit project application blanke certain 
2 — The si resident of the ty Medi- 


uested the Presiden 
het the 


“in order 
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1951, Dr. Esselstyn was actively soliciting local to 
1, industry 
Laboratory, 7, New L comp aboratory 
and pathology service. Such an affiliation was terminated a 
after the services of a full-time patholopist had been obtained. 
Electrocardiographic service was established in 1932. Over 
twenty years ago, through the full co-operation of the Columbia 
oto- 
were 
All 
up of 17 doctors. He fails to indicate, however, that only 8 of 
this are in residence in the County. This number includes 
— a the group who te the branch offices. The re- 
Van Winkle Clinic. 
— 
in hospitais. DFU y the day iT 
meeting, because of the adverse action of the Committee, Dr. 
Esselstyn told a member of the Committee that he was going 
to drop the matter. On February 18, 1947, at a —1 hes the 
—— staff of the hospital, Dr. Esselstyn announced that the 
cancer detection center at the Rip 
committee to consult with Dr. Claude W. Munger, of New Y 
City. At that time definite plans were made, and in 1945 ap- ¢ rom ‘Cancer G 
proximately $500, Owing approval by the 
to steel shortages an project | Society approval 
was delayed until l 1 about 
$450,000 was raised. In March, 1953, the new $2,000,000 addition 
and reconstruction prom was completed, increasing the bed 
city to 150. From Dr. Esselstyn’s article the conclusion 
might be reached that the new addition was built chiefly through — 
the efforts of the Rip Van Winkle Clinic. During the Building Len 
af the Ves inkle Clinic an u 
pledged a combined total of $1,000, or $100 each, whereas the was sent to the President of the Columbia County Medical Society 
Fra, 30 doctors in the County pledged 888, 350, or an average in 1947. The 1 : signature on the 
of $2,945 each. Furthermore, at the time of the campaign in blank Society may know 


considerable Medical Society. of the State, 
— 4 


Winkle 
of the Columbie County Medical Societ 
24 2228 Council Committee on 
ion center at t ital, opera yt umbia County 

Medical Society and approved by the American of Sur- 
geons, is now its sixth active and successful year of operation. 

Dr. n states, “Among our errors was the attempt to 
include in our group two Soom practitioners with 


i deling 
covered a period of about five years. He also states, “Here was 
ptomatic medicine carried on with toy aes 


the 
— 


, have left thie 

Dr. .Esselstyn was summoned to 
Censors of the — 7 County be- 
cause of a headline feature article —— the Rip Van inkle 
Clinic that had appeared in a — pee He appeared 

before the Board of Censors accompanied nted by 
Dr. Esselstyn was the Colombe 

Society accepted his written apology in an 


necessary to 

Recently, a physician with a practice i 
New York, 10 miles south of Hudson, moved away. He obtained 
a young physician in resident training at the Albany Hospital 


this young physician from locating in Germantown, presumably 
at the suggestion of Dr. Esselstyn, whose clinic plans to open 
a branch office there. It appears that Dr. Esselstyn desires to 
“attract well trained, young physicians to a rural area” only 
if they are to be associated with him. 

Dr. Esselstyn obviously aims to become the czar of medicine 
in Columbia County. He has available to him funds from the 
Rip Van Winkle Foundation, which receives contributions, 
income-tax deductible, to aid him in the competitive practice 
of medicine and to help him obtain his goal. It is for these reasons 
that the Clinic has “been received with 
The reactions herein expressed are not only our own but also 

of the physicians in the surrounding counties 
appreciate our position. Most of them have read 
heartily agree that a reply must be made. The 
are not members of the group” have nothing against 


medical ethics 


obligation to maintain 


responsibility and 
individual 
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H. G. Hewry, M. D., CG 
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AC 
H. &. Lanne’ MD. 
Raten F. Spencer, M. D., 


Heinz, Sam, M.D., 
Joun Darpess, M. D., Chatham, New York 
H. J. Noea.ine, M. D., Valatie, New York 
Rosewe t Suaw, M. D., Stottville, New 


New Vork 

G. Wartsec, Ni. D., Hudson, New York 
E. F. Ursa, M. D., Kinderhook, New York 

R. L. Bowzanan, M. D., Copake, New York 
Leonarp M. Niesen, M. P., Hudson, New Vork 
Heten M. McEvoy, M. D., Hudson, New York 
A. F. McEvoy, M. D., "Hudson, New York 
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is acknowledged. 
— 5 a sufficient return 
Books that — — to be 
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tion in regard to all listed books 
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American Pocket Medical Dictionary: A dictionary of the principal 
terms used in medicine, nursing, » dentistry, oelerinary 
allied ical Nineteenth edition. 16°, 

ace with — Philadelphia: W. B. Saunders 
935. $3.75. 


This small well known medical dictionary was first published 
in 1898 and is now in its fifty-fifth year. The text has been revised, 
and obsolete terms have eliminated. Many of the tables 
These tables appear in their tbl 

tables a in their proper r in the alphabetical ar- 
X ord ‘The val volume is compact and should 
and other in 


Binf Enzephalog ( oh phie) 
chat and — Krankenhauses Bethesda 
Second revised — 4. 133 135 
4 il — Georg Thieme, 1952. Bey 
yy by Gru — and York; Archio und 
pathologisc natomie in typise 

Réntgenbildern, Erganzungsband 64). 

This second edition of an atlas on * 
revised and brought up to date. The text is divided into two parti: 
general and special. The general part is divided into anatomy 
and physiology and and the use of athe: x-ray. Thes 
the importance of the encephalogram, its 

between normal a 


sive bibliography and a 
The atlas shauld be ins - 


The Esophagus and its Diseases. 


subject. 


be 95 — | by Ph 
 Hoeber, Incorporated, 


yl Anderson. New York: 
1952. $15.00. 
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antown, New York 
Hudson, New York 
— u „New 
York to Rip Van Hudson, New York 
Hudson, New York 
Gene S. Rocati, M.D., Valatie, New York 
Oscar — M. D., Chatham, New York 
Joseru P. Goto, M.D., Hudson, New York 
EIA C. Buss, M.D., Hudson, New York 
men. He further states, “The only method of reimbursement _ H. — _ New York 
acceptable to these men was a percentage of the funds Lawrence J. Earty, M.D., Hudson, New York 
collected for their individual accounts.” Both these men Aucirp F. Waite, XI. B., Philmont, New York 
have signed this letter and they state that a salary was 
never suggested and that they contributed 30 per cent of their 
earnings to the Clinic. Since they are conscientious workers, 
they pe did not have time for two-hour or three-hour 
luncheon conferences, a to give that time to their pa- 
tients. Dr. Esselstyn states, “Charts could not be maintained,” 
which is interesting since he, himself, at one time was about 
are in are as The receipt 
telligent and cautious practitioners. One of these men is a fellow and this listing must be 
n College of Physicians and has been, in fact, ing 
— to Dr. Esselstyn, himself, and to members 
ring the first sixteen months of operation there 
were only 4 of the so-called fortnightly meetings that these 2 
men “missed more often than not.” They left the Clinic volun- 
open meeting. 
was sought so that the Rip Van Winkle Clinic could be included persons 
in a television program concerning cancer. This on poe was 8 
sponsored by the American Cancer Society. 1 — was not 
granted since it was thought that the Cancer Detection Center 
at the hospital could be used just as effectively. It has also been 
The dean of the Albany Medical College tried to discourage — 
and the encepha m in various diseases. There is a comprehen- 
excellent. 
* Eddy D. Palmer, M. D., 
„United States Army, chief, 
eed Army Hospital, and con- 
sultant 
553 
Pau 
This in il the anatomy and diseases 
of the esophagus. The hee been soviewed, ond lists of 
group The book is well illustrat- 
the 5 1 ished. This good reference source should be in 
as does Mule all medical libraries. 
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M. the Quee ‘consulting 
RCP. to St. Ba ’s Hospital; and A. E. Gow, M. D., 
F r ), consulting physician, St. Bartholomew’s Hos- 
ital. ition. with the assistance of Ronald 
Bodi, — M.A., D. M. (Oxon), F. R. C. P. (Lond.), 
to H.M. Household and — 1 and senior 
strator of practical medicine, S holomew’s + Hoepital. 12°, 
cloth, 462 pp., with 23 lates, 30 figures and 5 charts. 
Williams and Wilkins ompany, 1953. $6.00. 

The first edition of this manual was published in 1928. This new 
edition has been carefully revised in every section, and the chap- 

the blood, jaundice, the liver and the any, m have 

been rewritten. is a comprehensive index. 
was done in Great Britain. 


(Lond.), extra —— to H. na 


Your H. Sir! By Miriam Lincoln, M 

New York: Harper 1953. 2 5 
This book, written ſor the laity, d 

health probleme common to men. disorders and 

conditions are described in an manner. final ~ a 
is devoted to the subject of writing for the layman. 

The book is well publis 


12°, cloth, 211 pp. 
iscusses specifically the 


an By 8 Medicine Mini. 
icine a ni- 
versity of Oklahoma School of Medicine; and Harold G. Wolff 
3 of medicine (neu ), Cornell University 
12°, cloth, FA „wi th 7 illustrations. Boston: 
Brown —— Company, 19 
combined their experience of over twenty-five years in the 
tice of neurology, and discuss the various of hea 
and their care and treatment. The small is suitable 
of medical books for the laity 


Visceral Circulation. Edited by G. E. W. Wolstenholme, O.B. 
M.A., M.B., B.Ch. Assisted by Margaret P. Ca 2. 
A. B. and Jessie 8. Freeman, M.B., B.S., D.P.H. cloth, 
278 pp. “with 72 illustrations. Boston: Little, Brown and Com- 
pany, 1953. $6.50. (A Ciba Foundation symposium.) 

The Ciba Foundation, an international center opened in J 
1949, has fostered 18 international symposiums, mostly 
with steroid hormones. The present volume i =e the fourth general 
book to appear and contains all 8 and discussions of a 
symposium in which representatives from eight countries partici- 
pated. The text is divided into four parts, as f : visceral 
vascular architecture; general factors in 

circulation; interaction of 

circulation. This small volume, which is 
be in all collections on the circulatory system. 


Atlas — Medical y Emma Sadler Moss, B. M., M. D., 
director, Department of Chari Charity of 
of New Orleans, and clinical 

State University School of M oo — Al 1 ‘McQuown, 
— — 2 — Our Lady of the Lake Sanitarium 
isiana, and clinical assistant essor of 

thology, Louisiana State University School of —— 4° 
— 1088. 30 illustrations. Baltimore: Wi 
Wilkins, 19 


conventions, demonstrations and lectures as part of a training 
program for resident physicians, students and medical technolo- 
gists. The various fungi of medical i mnpertanee are well illustrated 
and described. There are special chapters on methods, immu- 
nology, and culture The text 
with a glossary and ulary. There is a good index, a 
It should be in all collections on 


Practice of — Bailey, F. R. C. S. 
(hag), PACS R.S. St. Vincent’s Clinic 
18 and R. I. J. McNeil Love, M.S. (Lond.) 
F. R. C , surgeon, Northern, Mildmay 
Mission, and Hospitals, consulting surgeon, City 
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The Essentials of Medical A manual for students and 
practitioners. BO Rt How, U. U. G., B. F. RC. P. 
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tions. and Fans 


This standard English book, first Sahat in 1 has gone 
through — of 9 editions. The text has been thoroughly 
revised, and many chapters . a large pow pod of illustra- 
tions have been added. There is index, and the publishing 
is excellent (the printing was 2 in Great Britain). 


The Wechsler-Belleoue Scales: * guide — Fore C. H. 

‘Fort § ng, St. 
u innesota 

Illinois: Charles (Pubbeticn 85 148. 

— Sr 


This monogra revision and 


nsion 
inneapolis.’ It is eterans 


to report the — 
is, measurements of 


Acute Renal Failure: Inc RPS By 
ohn T. MacLean, M. D., F. R. C. S. (C), assistant urologist, Royal 

ictoria Hospital, director of urology, Queen Mary’s Veterans 
3 1 of V airs, and demonstrator in 


eterans 
ill University Faculty of Medicine, Mon 


Hospita 
8°, cloth, PP with 27 illustrations 5 
* Springfield, Illi : Charles C Thomas, 1 


2. $6.50. 

Dr. MacLean —— acute renal failure in its various aspects, 
including its 222 physi 0 — and treatment. 
There is a special chapter on dialysis w the artificial kidney. 
The smal Sok wal ad should be in all collections 
on diseases of the kid 


Clinical Investi A man — nod and students. 
By E. H. 8 Ms. "Ch.M. * ey ney), lecturer in clinical 


nedicine, or of 8 . With * ag G. E. 
Beaumont, DM. ER. D. P wich 
wi 


Middlesex: cloth, 628 
sydney: Angus and ‘Robertson, 1953. 


Comroe’s Arthritis and Allied Conditic Conditions. Edited by 8 
Hollander, M.D. Fifth edition. 8°, cloth, 1103 
Lea and Febige, 1953. 


are a 
collections on the su 


Endocrine Treatment in General By ee 
Goldzieher, M.D., and Joseph W 
474 pp., with 19 — 
Company, Incorporated, 19 

work of 21 
divided into five : disorders rela 
metabolism and nutrition; disorders of 
of resistance and lastic diseases; and 
currently availab ble, "There is a good inde, 
excellent, on a lightweight paper 
collections on endocrinology. 


— | 
Hospital, consulting surgeon, Potter’s Bar 
PV. pry surgery, West End Hospital for 
ervous member of Council and Court of Examiners, 
Erasmus Wilson Demonstrator, and Hunterian Professor, Royal 
College of Su Wich pat ical illustrations by L. C. D. 
ist, Royal Infirmary, 
., with 1234 illustra- 
0 1 ap manual p 
Administration Regional Office in M 
as a guide to occupational counselors 9 ermini me 
states of — coming under their observation. The text 
describes the nature of the scales, the reliabi 
the methods of administering tests and how 
There are chapters on use in clinical dia 
mental deterioration, the application of t I 
measurements and a description of short forms of the scales. 
An extensive bibliography and a good index are appended to the 
text. The monograph should be in all collections on mental 
disorders. 
the various systems of the body. There are also chapters on case 
— recording, general appearances in diseases and errors and pitſalls 
in diagnosis. There is a good index, and the publishing is excellent 
(the printing was done in Australia). 
ph Lee 
ith 399 
00. 
1945 by of well known physici has bee — 4 
a p of w n physicians, has been completely 
revised 92 and the text brought up to date. Lists 
nded to the chapters, and there is a good 
ng is good, and the book should be in all 
bject. 
Edited by Max A. 
, M.D. 8°, cloth, 
Springer Publishing 
ialists. The text is 
—— age; disorders of 
n system; disorders 
preparations, 
and the printing is 
should be in all 


instructor in 
al School of Nursing, Dallas 
Texas, assistant professor of pathology, Southwestern Med ical 

of the University of pat and consulting pathologist, 
Chil 1 Texas. Fifth edition. 8°, 
cloth, 847 pp, with 760 ‘illustrations. “St V. Mosby 
Company, 3. 

text up to date. Much of the material has been rewritten and 
rearranged. New material includes sections on the inhibition or 
— — of bacteria * chemical agents, disinfection and 

Ar and rickettsias; also, considerable material 
has been — Kr A- 
tions review purposes a 
The volume with a 


to the various 
— and index. - 
be in all medical libraries ſor reference purposes. 


Doctor's Secretary. By Anna Davis Hunt. 12° 
75 Rutherford, New Jersey: Medical Economics 952. 


in medical social 
cloth, pp. Cambridge: 
niversity Press, 1952. 7475 
Mise Cannon is well qualified by traini — 1 i to 
of the Massachusetts General Hospital from its beginning to the 
present. She worked in the t for thirty-nine re, 
wi 


nd relates the s of his 
tal socal service on a sound 


and for thirty-one years as its chief. She was associa 
the late Dr. Richard C. Cabot a1 22 


power to the Rorschach Alea, MD, 


— 
— 


with 
Press, 1 — 1953. $3.00." 


Public Health — and — — 
ealth nth Organization, 1932 of 
the World Health Organisation, 

their own nursing services in broadest aspects, including 
all types of service and personnel. 


Royal 1— 
avy, and mem a 
ad. Twelfth edition. | 590 pp., with 206 


trations. Philadelphia: Lea and Fedier 1953. $6.50. 
The first edition of this standard manual was 


Department 
cology and the School ‘ef 

Medicine, University of Medica San Francised, 

California, and dean of the medica! faculty, A 

of Beirut, — — Lebanon, 1950-1951 1; Warren L. L. | 


pit Department of Pat 


of — Medical 
California; 
essor of parasi , Parasi 
rtment of Medicine, the Medien, 
9 a lifornia Medical Center, San en California 
8°, cloth, 431 pp., with 50 1 and 25 tables. 
Illinois: C haries C C Thomas, 1953. $11.50. 
In this the v 
aspects of amebiasis and review critically ——— pertinent — 
on the subject. Bibliographies are appended to the various 
chapters, and are extensive indexes of authors and subjects. 
— the book is recommended for all medical 


Fanconi and W. 3 Textbook of Paediatrics. Edited by 
W. R. F. Collis, F. RC. P., F. RC. p.i., D. P. H., 
lecturer in jatrics, | blin Univ ersity, physician National 
Children’s Hospital, and director t of Paediatrics, 
Rotunda Hospital Dublin. Translator and — * E. Kawerau, 


M.Sc. NI. C., senior lecturer te 
Hoe London. 8°, 1 
New Vork: cloth, 1104 pp. with 


trom Europe. The well tad the nck ch 
Europe. The the sick 

are discussed in 33 chapters, covering the whole field of pediatrics. 
This is a practical om yee upon experience and does 
— —— the literature on the various subjects. The book 
— under the title of Lehrbuch 


D., Sterling 
Ir U. University School of Medicine. „ cloth, 
ew Josiah Foundation, 1035. 82.50. 
conference discussed the emotional development and 
the brit review of Word Hes 
in infants as a family disease. 
Organization activities is presented. All conferences 
Josiah Macy, Jr., AI 


Problems of Consciousness: Yorks New York. 
hea New New mye 
associate physician for allergy Mount 
— York. 8°, cloth, eR with 6 
New York: Josiah Macy, Jr., oundation, 1952. 1 


7 ta 


ospital, Oklahoma City, Oklahoma. 
and 16 tables. New York: Josiah Macy, 


8°, cloth, 262 


50 illustrations 
Jr., Foundation, 1952. $4.50. 
This fourth conference a attended by 29 physicians and 
aver te calcium metabolism of bone and 
tissues. 


Collegiate Nur. Margaret 

cloth, 205 pp. 5p. Nee fon 32.30 
Dr. Bridgman in this report surveys the present and antici- 
pated state of nursing education. The ics 4 discussed include 


the critical deficiency in nursing services, ital sc the 
relation of educatios to st 
should be in all collections on 


in its various aspects. 
nursing. 
(Notices on page xi) 
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Microbiology and Pathology. By Charles F. Carter, M. D., director, Amebiasis: Pathology, diagnosis and chemotherapy. By Hamilton 
Carter’s CRrnical Laboratory, Dallas, Texas, and —s pa- 
St. Louis Southwestern Texarkana, } 
nis smal) DOO! Free nt! „ riet OF K tag Ugves tion: for 
general efficiency as a physician’s secretary. 
good index, and the 
footing. The text is divided in in Great Britain. 
i ing; and the fruits of experience — in the last part Miss 
Cannon 2 the subject in its day light. The text Problems of Infancy and Childhood: Transactions of the Sixth 
is written in 2— N. and the ones are documented Conference, March 17 and 18, 1952, New York, New York. Edited 
with lists of references. book should be in all medical and 
jologic libraries. 
the Rorschach pay chodiagnostie ink test. The text is divided 
into three parts: theory and method; scoring symbols; and con- 
cepts. There is a bibliography of 53 references, as well as author 
and subject indexes. 
Guide for National Studies of Nursing Resources. By MargaretG. Where papers were read on consciousness and metabolism of tl 
brain, hypnotic phenomena, and experimental variations of 
consciousness. < 
4 Metabolic Interrelations: With special reference to calcium: Trans- 
actions of the Fourth Conference. Edited by Edward C. Reifen- 
and 
Surgical Applied Anatomy. By Sir Frederick Treves, Bt. F 
by Lambert Charles Rogers, V.R.D., M.D., M.Sc., F.R 
sity 
su 
ed in 1883, 
and the small book has been issued continuc to the present. 
This new edition has been revised, and the material brought up 
to date. The printing was done in Great Britain. Sovaay yeas 
of consecutive use speaks well for the value of the small 


